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PREFACE 



This study of public libraries was made possible by a gill from an anonymous 
resident of Beverly Hills to the city. Our first acknowledgment must naturally be 
to him. We are also most indebted to Mis3 June Bayless, City Librarian of Beverly 
Hills. She was an active participant in the study, helping us to design the question- 
naires, answering questions about library operations, and cheerfully coping with the 
inevitable dislocations that occur when data are gathered, as well as with the 
impertinence of two nonlibrarians. 

Numerous other individuals assisted us during the study. Particular mention 
should be made of Miss Carolyn Reese, who compiled the data from which the 
program budget was constructed, and of a number of Friends of the Beverly Hills 
Library who helped with the survey of users: Mrs. Samuel Goldman, Mrs. Marvin 
Freilich, Mrs. Richard Livingston, Mrs. Irwin Pincus, Mrs. Joseph Westheimer, Miss 
Judith Albert, and Mrs. Berny Byrens. The staff of the library was always most 
helpful to us. Systems cost figures in Chapter VI were developed with the assistance 
of Stephen W. Jones, Service Bureau Corporation. Robert Shishko and Helen Wal- 
dron gave us useful comments on a preliminary draft. Lindy Clark provided very 
helpful research assistance. Dorothy Stewart edited and greatly improved the reada- 
bility of the manuscript. 

Joseph Newhouse is primarily responsible for Chapters I through V and Chap- 
ter VII; Arthur Alexander is primarily responsible for Chapter VI. Some initial 
work on this study was done by Richard Moorsteen and Charles A. Cooper, who 
unfortunately were not able to see the study through to its conclusion. 



SUMMARY 



This study addresses itself to several questions important to most public librar- 
ies. How should the library allocate its book budget? What kinds of books should it 
tend to buy? What types of households us*? the library? Why do some households not 
use the library? What is the cost of the various services provided by the library? 
What specific steps can the library take to improve its services? What are the 
library’s options in choosing among the different circulation systems? For how long 
should the library allow books to be checked out? How frequently should overdue 
notices be sent out? Is an investment in a security system worthwhile? 

We have studied these questions in the context of one public library— the Bev- 
erly Hills (California) Public Library — and have developed a methodology for deter- 
mining answers to them, as well as to other questions that arose during our investi- 
gation. Although answers will vary from library to library, our methodology is quite 
general and should prove useful at many public libraries. 

In our study of the Beverly Hills Library, we found that the benefit/cost ratio 
difTers greatly among various classes of books. Those having the highest benefit/cost 
ratios in this library are Mysteries, Preschool and Young Adult Fiction, Psychology, 
and Art Techniques. The ratio in these classes exceeds the ratio in the lowest classes 
by a factor of roughly twenty. Hence, reallocating the book budget among classes 
could substantially increase the benefit that the community derives from the li- 
brary. Since we do not know how much the benefits decrease with acquisitions in 
these classes, we cannot say to what extent they should be strengthened or by how 
much the total benefit can be increased. However, unless it appears that readers of 
books in these classes are already receiving an unfair share of library benefits, the 
library’s acquisition policy should be oriented toward these and other high-usage 
classes. Although less weight should be given to our estimates of the absolute size 
of the benefit/cost ratio, for many classes it exceeds one. Moreover, in calculating 
this figure, we have ignored in-library use (it would not change relative class rank- 



ings very much and they were our chief concern) and have assumed a rather low 
ratio of benefits received by borrowers relative to benefits received by book owners. 
Thus, the actual figure for most classes probably exceeds one, sometimes greatly. 

The Beverly Hills Library appears to be quite heavily used compared with other 
libraries. We found that households with children make the greatest use of the 
library. About half of the users are students, most of whom are working on school 
assignments. College and university students constitute about 40 percent of the 
student users. Most of the students using the library do so simply because they 
prefer the public library to the school library, not because the school library lacks 
the relevant materials. However, despite the large student use, the most common 
reason for using the library is to obtain material for leisure reading. In Beverly Hills, 
there appears to be no association between income or education and use of the 
library, once the presence or absence of a child in the household is taken into 
account. It appears that there is little that can be done to cause nonusers to use the 
library. Further, since the presence or absence of a child is critical in determining 
a household’s use, declining family size may mean that the demand for library 
services will increase ata much slower rate in the future. However, there is substan- 
tial use of the Beverly Hills Library by nonresidents, most of whom are not employed 
in Beverly Hills. Of the college and university students who use the library, nearly 
one-half are nonresidents. 

The labor costs of acquiring, cataloging, and processing new volumes at Beverly 
Hills are $5.55 per volume. This means that the purchase price of a book is only 
slightly more than one-half of the true acquisition cost. Figures from other libraries 
are similar, but it is difficult to make comparisons because of possible differences in 
wage rates and scale of operations. The cost of the reference service and the readers 
advisory service is approximately $0.80 per in-library visit. These figures are not 
difficult to gather and should be collected on a regular basis. 

The cost of automated circulation systems has been explored. While the present 
microfilm system is very inexpensive, it only tells the library that a book is overdue 
at the time that it is actually overdue, and who has it checked out. A computerized 
system will provide more information, but at a price. Such additional information 
will enable the librarian to determine (1) which books are circulating and how 
frequently, thus facilitating the ordering of duplicate copies and indicating which 
types of books are in demand; (2) the due date of any book and who has checked it 
out; (3) which books are lost, since it is possible to know immediately if a missing 
book has been checked out. One computerized system also has the potential capabil- 
ity of printing overdue notices by machine and of compiling mailing lists and ma- 
chine addressing mailings to library patrons. 

In estimating the effect of changing the time books are allowed to circulate, we 
assumed that increasing the checkout period increased, proportionately, the length 
of time that patrons keep books. With the current 2-week checkout period, we 
estimate that two-thirds of requests for titles are satisfied; if the checkout period 
were 3 weeks, the number of requests satisfied would drop to about 60 percent, and 
with a 4-week checkout period, to around 55 percent. In other words, circulation 
would decrease about 10 percent with a 3-week checkout period and about 20 percent 



with a 4-week checkout period, assuming that users took advantage of the additional 
time. Since by far the most frequent date of return is the exact due date, this 
assumption seems warranted. 

An investigation of the magnitude of the missing book problem revealed that 
lost books cost the library around $6000 to $8000 per year, and possibly as much as 
$12,000. We have priced one mechanical security system. If it is nearly 100 percent 
effective, it appears to be worth the price. 

There were a number of indications that residents would welcome more infor- 
mation about library activities. One possibility is to establish a mailing list to 
publicize new acquisitions and special events, perhaps in conjunction with a book-by- 
mail program. When queried about a book-by-mail program, a sizable number of 
residents indicated interest, even with a $3.00 yearly charge. Other suggestions for 
improving library services were to put a directory to the collection near the library 
entrance to assist users in locating materials; to experiment with Sunday hours (but 
record the number of users); to consider renting best sellers; and to establish a book 
drop in the parking lot to facilitate the return of books. 
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I 

ECONOMICS AND PUBLIC LIBRARIES 



While this report is concerned with a number of problems faced by all public 
libraries, large or small, the principal question it seeks to answer is: How should a 
public library determine which books to buy? In other words, how should it allocate 
its book budget? The answer to this question could have been derived in the abstract, 
but we (bit that it would be of limited utility unless it were structured around the 
needs of a particular library. The Beverly Hills Public Library agreed to cooperate 
with us in developing a tool that would enable us to provide a practical answer. 

The Beverly Hills Library serves a community of 33,416 (1970 census) persons, 
whose per capita income is the highest of any city in California. It is a single library 
with no branches; it has approximately 120,000 volumes and an annual circulation 
of around 322,000. There were about 16,000 cardholders in 1969. The library's 
budget approved by the City Council fbr (fa cal year 1971 was $337,000. Approxi- 
mately 70 percent of this amount was allocated to salaries. 

Those in charge of the Beverly Hills Library were seeking answers to o number 
of other questions pertinent to its operation. For example: What kinds of households 
make use of the library? What does a program budget for the library reveal about 
how the library is allocating its budget? What are sensible alternatives (br a medi- 
um-sized library with regard to circulation systems? What problems do members of 
the community perceive about the operation of this library? How can the library 
improve its service to the community? We have tried to address these questions, and 
many of the answers should prove interesting to libraries other than Beverly Hills. 

At the outset one might ask: Why should economists study library operations? 
Alter all, they know less about them than librarians. The answer is that libraries 
are one of many kinds of institutions that produce goods and services of value to the 
public. Economics provides a general framework for analyzing the benefits these 
institutions affbrd consumers, and the costs. We have taken some of the tools pro- 
vided by economic theory (br measuring benefits and costs and applied them to 
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public libraries. Because economic theory attempts to be rigorous, we have had to 
use terminology and mathematical expressions in parts of Chapters li and III that 
will be unfamiliar to the noneconomist. These portions of the study may be skipped 
or skimmed lightly by renders who do not have a technical background in cconom* 
ics.' Generally, however, we have tried to provide the render with a nontechnical 
explanation of the material. 

The plan of the study is as follows: Chapter II describes the book ‘Selection model 
that was developed to increase the amount of benefit that the library can provide 
the community for a given book budget, and Chapter III shows how the model was 
applied at the Beverly Hills Library. Two of the results obtained from the model arc 
the types of books that the library should acquire, and an estimate of the benefits 
derived from euch type of book relative to its cost. Chapter III draws principally on 
the results obtained from following the circulation of a sample of slightly more than 
1 percent of the books in the Beverly Hills collection for about 1 year. It also uses 
the results of a survey of library users conducted in March 1971. This user survey 
sought information about materials that patrons used in the library but did not 
check out, in other words about library use that would not be recorded as circulation. 

Who uses the library and why is discussed in Chapter IV. To determine charac- 
teristics of library users, this chapter employs data provided by the user survey. It 
also uses data obtained in a mail survey of 10 percent of the registered voters of 
Beverly Hills. This community survey, conducted late in 1970, solicited information 
on why households did or did not use the library, as well as information about the 
users' knowledge of library services and their opinions regarding improved services. 

In Chapter V, a program budget is developed for the Beverly Hills Library, 
showing the costs of various functions. The costs of the present circulation system, 
obtained in Chapter V, arc used in Chapter VI as a basis for comparing the costs 
of alternative circulation systems. 

Chapter VII discusses a number of miscellaneous library problems and suggests 
ways in which the Beverly Hills Library can improve its service to the community. 

1 There is some suspicion among librarians of quantitative methods. For example, in discussing one 
(admittedly crude) attempt at quantitative evaluation, a librarian said: “(His] formula is being used here 
ns an example of how completely quantitative formulas are greatly inadequate for evaluating the com- 
plexity of a library situation. They tend to be poorly founded in principle, do not take all variables into 
account, and are unsophisticated in design and mathematical operations. The result is not a meaningful 
assessment of library service" (Salvereon 1969). 
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THE BOOK-SELECTION PROBLEM: 
A THEORETICAL MODEL 



Wiiat kinds op books should the library buy in order to derive maximum 
benefit from its funds? Allocation of its book budget is a problem faced by every 
library— public, college, or rental. As long as there is a gain to having a book 
physically in the library, there is a budget allocation problem. And if there is no 
gain, there is no reason to have a book budget. Libraries do, of course, have to make 
other allocation decisions. For example, they must decide how much to spend on 
reference services, what kind of circulation system to have, and so forth. Here we 
are focusing on the choice between one type of book versus another, not on the 
benefits provided by all library expenditure. 

Because the book-selection problem is so universal, we decided to develop a 
model that would be applicable to both a single library, such as Beverly Hills, or to 
a library in a library system. Before discussing the model, however, it might be 
useful to review what librarians have said about book selection . 1 



QUALITY BOOKS AND USER DEMANDS 

There appears to be considerable difference of opinion within the library profes- 
sion about how to select books. Some librarians argue for what has been called the 

1 There is also some operations research literature on the subject which we do not review. Its general 
approach is to postulate a reasonable, though arbitrary, criterion for the library to maximize (Hamburg, 
e I at.. 1970; Bourne 1965; Morse 1968). For a review of much of this literature, see Wessel and Coh resen 
1967. After sampling from this literature, our conclusion is the same ns that of Wessel and Cohrssen; "The 
history ofelforts to evaluate critically the efficiency of library operations and the effectiveness of library 
services lenves the investigator still groping for sntisfhctory methods.” This is not to say, of course, that 
these studies are of no value. Indeed, we shall use a technique developed in one such study in Chapter 
III. 
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"supplier-oriented” view, which maintains that the librarian has been trained to 
select "quality” books for the public to read and the public employs the librarian to 
do so. A variant of this argument is that the librarian should select books that will 
elevate the cultural level of the community. An alternative point of view is one that 
has been called "user-oriented”: The library should supply books according to the 
demands of its users. 

Some of the arguments for and against both points of view are given in the 
following excerpts. Leigh, in his summary volume of the Public Library Inquiry, 
criticizes user-oriented librarians: 

Our letter to the librarians contained the direct query: 'Do the current 
official objectives [of the American Library Association] definitely reject the 
idea that the library should, within budgetary limits, supply whatever the 
public demands or asks for?’ Twenty-four thought that they clearly implied 
such rejection; twenty-seven agreed that they did but that in practice com- 
promises are necessary. But twelve, the largest number of dissenters on any 

point, felt that the objectives are wrong There was in our sample a small, 

but energetic minority who see the public library’s task solely as 'giving 
people what they want,’ who would supply books, good or bad, on the basis 
of expressed public demand, irrespective of quality, reliability, or value. To 
them public libraries are a free, miscellaneous book service supported by the 
public for that purpose rather than a governmental service of reliable infor- 
mation and continuous education as implied in the objectives approved by 
the majority of librarians. This alternative not only turns away abruptly 
from the librarian’s traditional faith in the ameliorative power of books, but 
also engages the public library in direct competition with the commercial 
agencies on their own terms. (Leigh 1950, pp. 22, 23, 224.) 

The same opinions have been expressed by some librarians. One, a librarian at 
a medium-sized library, wrote: 

Most [librarians] would hesitate to purchase certain kinds of books because 
of the small number of readers they would attract. And yet the librarian 
must make certain key decisions in which book quality is not ignored be- 
cause of a limited audience. When I was librarian of Salinas, Kansas, ... we 
decided to purchase fewer ’recreational’ books— books for casual enjoyment 
— in favor of more liberal purchases of more substantial, though less popular 
volumes. Of course, we might have purchased more generously in business, 
perhaps subscribing to the costly stock market services, but the librarian 
was convinced that a prime, though not exclusive obligation of his institu- 
tion was to provide reading matter of superior quality. . . . The library is a 
true reflection of the librarian — h is taste, interests, and his zeal for promot- 
ing reading of a superior type. (Cushman 1963, pp. 71, 75; emphasis added.) 
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Another is convinced that 

The librarian, like anyone else, but with greater effect, can register in him- 
self and in his collection conformity and standardization of the mind; pass- 
ivity before the living issues of his day and non-engagement ’where the 
immortal garland is to be run for’; subservience to the machine values of 
efficiency and uniform response. Or he can steer by the polar star of human 
communion and the centrality for libraries of imaginative writing. He can 
declare a principal concern for that which engages the spirit, not the epider- 
mis — Though no medium-sized public library can have everything, there 
should be ample provision of books on certain subjects, beyond responsive 

and responsible general coverage Library book selection that does not 

take account of community enthusiasms, and that does not take a lead 
sometimes in some places to develop latent reading interest, has not begun 
to enter the new interpretive from the old custodial day. (Smith 1963, pp. 

79, 85, 87.) 

There are a number of comments that could be made about these arguments. 
Many of them have been made by proponents of the user-oriented concept. Leon 
Carnovsky, of the School of Library Science at the University of Chicago, replied 
directly to Cushman and Smith: 

Choice must inevitably be made and [Smith] unequivocally casts his vote for 
the significant. The problem of significance is an extremely difficult one. 
Even without going into the question of what the word means (significant 
for whom? For what purpose? At what time?) we cannot expect the librarian 
—or anyone else for that matter — to make sound judgments in the limitless 
areas in which books are written. This is difficult enough even in adult 
fiction, and the professional critics are not invariably helpful. A recent 
article in the New Yorker reports that when Scott Fitzgerald’s Tender is the 
Nightwas published, it was condemned as a failure; today it is selling at the 
rate of a half million a year. Can anyone question the obligation of the public 
library to make this ’failure’ available? This is not to question the Cushman 
and Smith emphasis on the necessity of library standards in book selection 
and reader guidance, but only to suggest that it must be supplemented by 
an awareness of public demand, and of the utility of even less distinguished 
books in library collections. (Carnovsky 1963, p. 131.) 

In short, it is not clear just how to elevate the public’s taste. Further, libraries 
that ignore user demands may not be used: 

The library usually upholds the supplier-oriented concept in its professional 
literature, and adopts the user-oriented conception in actual practice, if only 

to get its budget approved A library that is not used sufficiently is a waste 

of resources, even if its goals are noble and the size and quality of its collec- 
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tion are outstanding: consequently, the library must be user-oriented. (Gans 

1965, pp. 67, 69.) 

The user-oriented and supplier-oriented concepts have differing implications 
for book selection. Should the librarian select books to elevate the readers’ tastes, 
as Cushman and Smith would have her do, or should she select books the public 
wishes to read? To appraise the merits of the two concepts, it is necessary to inquire 
into the reason for having a public library rather than systems of private libraries. 
We have identified three reasons, all of which have implications for book selections. 2 
Our own book-selection model derives from one of them. 

First, the public library might be viewed as a kind of cooperative that reduces 
the cost to the community of obtaining material it wishes to read. While such a 
cooperative could be operated privately (and is, since rental libraries exist), there is 
a reason for having service free of charge: If one person wants to read a book that 
no other person wishes to read at that particular time, the person who wants the 
book can be made better off without making anyone else worse off if he is lent the 
book. However, if he must pay for the use of the book, and does not borrow it as a 
result, he is made worse off without anyone else being made any better off. The book 
is analogous to a bridge that is uncrowded even though no toll is charged: If a toll 
deters some individuals from crossing the bridge, they are made worse off, and no 
one else is made better off; hence, a toll should not be charged (Musgrave 1959, Ch. 
7). In technical terms, since the marginal social cost is zero, the price of the service 
should also be zero. 3 If the service is free, it cannot be supplied privately; hence, 
there should be a public library. 

The implication of this user-oriented rationale for book selection is that the 
library should find the "best” way of satisfying the demands of the community for 
library services; it should supply those books that the community expresses a desire 
to borrow from the library. 

A second reason for the library’s existence comes from the "supplier-oriented” 
concept: The community is ignorant of what constitutes good reading matter, and 

2 A fourth reason for the existence of a free public library is to redistribute income to library users. 
This reason has the same implications for book selection as the user-oriented concept. 

3 This statement ignores the possibility of imperfections in other markets, or what economists refer 
to as second-best problems. Since publishers have a legal monopoly on books, our case would probably 
be strengthened by taking account of imperfections in other markets. The statement that marginal social 
cost should be zero also ignores the consequences for income distribution. However, ignoring distribu- 
tional problems seems reasonable in the context of a community such as Beverly Hills; further, according 
to evidence presented in Chapter IV, it appears as if there is little income redistribution among the 
various economic classes using the library services. Tiebout and Willis (1965) considered the rationale 
based on the uncrowded bridge analogy and rejected it, because they felt that abandoning the price 
system would mean that there was no long-run test of whether the service was profitable. (Tiebout and 
Willis, however, were concerned with a different problem; namely, should the public library impose user 
charges? We are considering book selection, but both problems lead to a consideration of the rationale 
for the public library in the first place.) In a sense, however, there is a long-run test, and that is 
determination of the size of the library’s book budget, which takes place in the political process. Although 
this process is an imperfect transmitter of such information, it is not unreasonable to suppose that in 
most public libraries the marginal book is not too far away from being profitable for a rental library to 
own if there were not a public library. In fact, the numbers we present in Chapter III show that this is 
approximately correct in Beverly Hills. 



it wants the librarian to select reading matter that will elevate its tastes. Although 
individuals can (and do) purchase information from book clubs and book reviews 
about what constitutes good reading matter, this does not vitiate the need for a 
public library. Again, because charging a fee might discourage use with no corre- 
sponding savings in resources, the library should supply such books free and thus 
must be public. But, based on this rationale, the public library should purchase those 
books that elevate the cultural level of the community rather than books that the 
users demand, as the "user-oriented” concept implies. 

A third reason for having a public library has to do with children and students 
who are among the heaviest users of library services (for empirical evidence, see 
Chapter IV). The existence of a free public library means that a child’s reading is 
not governed by the willingness of his parents to buy or rent books. That is, for the 
same reason that the community is willing to subsidize education, it is willing to 
subsidize library services for children (Goddard 1970). Individuals may or may not 
be willing to subsidize the reading of other adults, but they are likely to be willing 
to pay something so thatchildren can read to the extent they desire. Ifthis rationale 
is correct, less weight should be placed on user demands for juvenile books relative 
to adult books, and more weight should be placed on acquiring books that children 
"ought” to read. 

The model described below is user-oriented rather than supplier-oriented. We 
chose to develop this kind of model for some of the reasons given above by those 
advocating a user orientation, particularly those stressing (a) that availability of a 
book doesn’t imply its use and (b) the difficulty of defining tastes and knowing which 
books will elevate them. 4 Moreover, if the librarian’s own tastes are what is relevant, 
there is no analytical problem in selecting books; the librarian can confidently select 
those which she feels are best. 

Fortunately for our purposes, the conflict between the two approaches may be 
more apparent than real. Although the model we have developed (based on user 
demand) could be applied conceptually to any individual book, in practice it has been 
applied to reasonably homogeneous classes of books; that is, the model is used to 
determine whether the library should buy more books on, say, Psychology and fewer 
books on Linguistics, or more Mysteries and less General Fiction (see Chapter III). 
Within a class, however, the librarian must still make a choice: she will presumably 
select those books that she feels users will find most valuable. Nevertheless, it seems 
appropriate to base acquisition policy among classes on actual demand for two 



4 The availnbility-does-not-imply-use argument may be restated to some extent. Book selection im- 
plied by the user-oriented concept responds to actual demands, but book selection implied by the supplier- 
oriented concept can be thought of ns responding to what might be called Intent demand (Acton 1970). 
Lntent demands nre those preferences that the individual would express if he had complete information; 
thus, the librarian should use her information about books to select those that the reader would agree, 
niter rending them, were the ones he wanted. (There is a similar argument lor compulsory education and 
prohibitions on drug consumption. Alter receiving the education (drugs), the individual will be happy 
(unhappy) that he consumed.) Actual demands, however, may not be that different from Intent demands 
for those books thnt nre rend; that is, most readers probably select books to rend that they are satisfied 
with alter having rend them. If the render docs not think he will be satisfied later, he does not select the 
book. (And if n book docs not suit his tnste — if it is too technical, contains too many four-letter words, 
does not contnin enough four-letter words— he mny select the book but quickly put it down.) Thus, a 
progrnm to elevate tastes mny not be very successful. 
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reasons. First, reading books, say, on Psychology appears to be no more or less 
uplifting than reading books on Linguistics. Second, the nonuse argument seems 
particularly cogent. Many users ofthe book collection probably want either a specific 
book or a book in a specific class (for example, a novel, a mystery story, a book on 
gardening). If so, books in another class, which the librarian may have purchased 
to elevate the community’s tastes, will not afreet the reader’s choice; he will just 
ignore them. While it may be something of an exaggeration to suppose that he will 
completely ignore whole classes of books simply because he did not come to the 
library to obtain books in them, we believe that the supposition is accurate enough 
to justify basing book selection among classes on actual demands. For example, 
many persons will not check out Physics books (or Mysteries), no matter how large 
the collection in these classes. If this is correct, those book classes should be selected 
which the community values most highly; that is, given a book budget, book selection 
should maximize benefit to the community. 



THE BOOK-SELECTION MODEL: A NON-TECHNICAL DESCRIPTION 

In this section we will attempt to explain our book-selection model in non- 
technical terms for those readers who do not have a technical background in eco- 
nomics. Since the explanation is of necessity somewhat incomplete, we will also 
provide a technical description in the next section, which some readers may wish 
to skip or skim lightly. 

Our book-selection model attempts to maximize the benefit the library provides 
to the community for a given-size book budget. The first problem one encounters in 
doing so is that there is no obvious way to measure the benefits provided. Economics, 
however, provides assistance. Generally, the economist measures benefit by measur- 
ing the value of some good (or service) to an individual in terms of what other goods 
and services he will give up to obtain it. In other words, value is relative. Conse- 
quently, one needs a unit of value, that is, a good with which other goods are 
compared. This good is usually taken to be money, but such a good could equally well 
be apples or peanuts. That is, an individual may be willing to give up two apples to 
read a certain book, but he may be willing to give up four apples (or, if apples are 
10 cents apiece, 40 cents) to read another. The library makes any given individual 
best ofTby buying those books for which he would be willing to give up the greatest 
amount of other goods, that is, to pay the most. It may make the book available at 
no charge, of course; but in comparing two book lists to determine which it should 
purchase, as far as a given individual is concerned, the library should buy that list 
for which the person is willing to pay the most. 

Using willingness-to-pay gives us a measure of benefits, but it is not obvious that 
benefits supplied to different individuals are comparable. Suppose, for example, that 
both individual A and individual B value one book list at $10 and another at $5. 
Further, suppose both book lists cost the library the same amount of money. If it 
must choose between those two lists, and if A and B are tne only relevant individu- 
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als, it should clearly choose the first book list. But now suppose that individual A 
values the first list at $20 and the second list at $5, and that individual B values the 
first list at $5 and the second list at $10. Then there is a problem. The total value 
to the community of one list is $25 and of the other, $15; but if we took a vote, each 
list would receive one vote. The problem occurs because, in effect, we have two voting 
schemes; ifindividuals vote with dollars, the first book list wins, but if each has only 
one vote, there is a tie. This problem is an old one, and has generated much literature 
in the theory of social choice. 

The solution we have adopted is that of letting individuals vote with dollars. 
Thus, in the example above, the library would buy the first list. The advantage of 
this method is that it takes into account differences in the intensities of preferences. 
For example, individual A may feel that one book list is much superior, while 
individual B may feel that the lists are almost, but not quite, the same. By voting 
with dollars, we can take account of these differences. 

The problem that arises in voting with dollars is that dollars may be badly 
distributed among individuals (by an ethical standard); that is, it may be felt that 
in selecting books, the tastes of the rich should not count more than the tastes of 
the poor, which will tend to happen if voting is with dollars. We have chosen to 
, ignore this objection because public libraries generally serve a rather homogeneous 
population; in smaller towns, such as Beverly Hills, where there is one library, 
decisions made on the basis of dollar votes should not differ very much from those 
made on the basis of one vote per person if intensities of preferences are similar. And 
in larger cities, such as Los Angeles, where the population is heterogeneous, the 
library system is usually composed of branch libraries serving a rather homogene- 
ous local neighborhood. In such cases, the model should be applied to book selection 
at each branch, given its book budget. The size of the book budget of each branch 
must be determined on other grounds, namely on how deserving residents of one 
area are relative to those of another, and on how much residents of various areas 
value library services. Similarly in Beverly Hills, the size of the book budget must 
be determined on the basis of how much the citizons value library services relative 
to police, fire, and other municipal services, as well as private goods. Although the 
model to be developed is relevant in determining the size of the book budget, we 
assume that the book budget has already been decided (and in a larger system, 
allocated among branches), and that the question is how best to spend it. Within this 
context, the use of dollar votes seems appropriate. 

Having decided to use dollar votes, the next problem is how to measure the 
amount of money members of the community will pay for various book lists. Let us 
begin with the case of an individual book. Presumably the most any borrower would 
pay for the book is its purchase price, since he always has the option of purchasing 
the book in a bookstore. 5 We assume that those library users who would otherwise 
have bought the book will pay on the average some fraction of the purchase price 
to borrow the book from the library. In addition to these users, the library may serve 

4 Of course, it takes time and trouble to go to a bookstore, but it also takes time and trouble to go 
to the library. 
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some readers who would not buy the book, but would borrow it from the library if 
the library owned a copy. These people presumably would pay something for the 
privilege of borrowing the book, but would not pay the purchase price. We assume 
that the distribution of the amount that these readers might pay is uniformly spread 
from the amount that the first type of borrower would pay to zero. This means that 
there are as many readers who would pay 5 cents to read the book as would pay 10 
cents, or any other amount up to a fraction of the purchase price. This assumption 
takes us a good part of the way to our model. 

Finally, we must take account of readership over the life of the book. Some 
books will be greatly in demand this year and not at all in the future; these books 
must recoup their purchase price in circulation benefits in the present or they are 
not worth buying. Other books will continue to circulate; and because they will 
continue to provide benefits, we must have some way of comparing future benefits 
with present benefits. Since money received now can be set aside to earn interest, 
it is more valuable than money received in the future. Hence, the money benefits 
of circulation tomorrow must be "discounted” by the relevant interest rate to make 
them commensurate with money benefits of present circulation. 

We thus have an assumed distribution of the community’s willingness to pay for 
a book that depends on: (1) the price of the book; (2) the number of borrowers who 
would pay full price for the book if the library did not have it and the number who 
would pay less than the full price; (3) a correction factor that must be applied, since 
the borrower does not own the book. (The correction factor is the fraction of the 
purchase price that a borrower who would otherwise have bought the book would 
pay to borrow it.) Each circulation of the book can be thought of as providing benefits 
equal to a random drawing from this distribution of willingness to pay. The average 
benefit of a number of circulations should be approximately the mean of this distri- 
bution. In addition, we must make the appropriate correction for the time profile of 
book circulation (that is, discount future circulation). Then we can state our crite- 
rion: The library should choose books so as to maximize an appropriately weighted 
and discounted stream of circulation, where the weights depend on price and the 
other factors mentioned above. Note that this criterion makes the selection of li- 
brary books depend on the demand for a book at the library, not for the book 
elsewhere. If demand for a particular book is high, the chances are that it will also 
be in demand at the library, but the correlation will not be perfect. This obvious 
point seems to be overlooked in the literature. 



THE BOOK-SELECTION MODEL: A TECHNICAL DESCRIPTION 

If the aggregate demand curve for each library book could be measured, it would 
be a relatively simple task to determine which books the library should buy. Ignor- 
ing distributional considerations, it should buy those books whose appropriately 
discounted benefit stream over the life of the book is greatest, where benefit in any 
period can be approximately measured by the area under the income-compensated 



demand curve. That is, suppose q B is the quantity of a particular library book 



The price of using the library, p L , will be only the costs of time and travel, unless 
the library imposes fees. There are certain complications, such as possible nonprice 
rationing of the library book; but ignoring those complications, we could, if we knew 
the demand curve, measure benefit in the usual fashion, as 



where q L is the quantity demanded at the existing price p L . 

Unfortunately, such a demand curve is impossible to measure because prefer- 
ences for library books are never revealed in the marketplace unless the library is 
willing to experiment with a fee schedule. This, of course, is the usual problem of 
publicly supplied goods. However, the benefit from publicly provided goods that are 
close substitutes for goods that can be purchased on the market can be approxi- 
mately measured by using the demand curve for the private good, a demand curve 
that is not only measurable but frequently not too difficult to measure. Further, in 
the case of the library, it will turn out that the theory can be implemented without 
actually measuring any demand curve. 

Suppose we write the demand curve to purchase a book as: 



where q B = quantity of book demanded, 

PL = price of using book at library, 
p B = price of book, 
y = vector of other variables. 

Two such demand curves are shown in Fig. 2.1. OF is the price of the book. The outer 
demand curve, CD, is the demand curve for the book if the library does not buy an 
additional copy of the book; AB is the demand curve if it does. Thus, if the library 
buys an additional copy, the availability of the book at the library will increase, p L 
will fall, and AC fewer books will be bought. Let us call those who would have 
bought the book if the library had not purchased it, Type A borrowers. Type B 
borrowers are those excluded by the price of the book; 6 they are willing to borrow 
the book from the library because they will pay more than p L to read it, but they 
are unwilling to buy it. The most Type A borrowers will pay to borrow the book is 

0 Edmund Brunner hn9 pointed out that a Type C borrower may exist: one who will read a book in 
the library nnd then buy it. This reader i9 receiving a service whose value we are not measuring, but it 
should not nllect the book-selection theory very much. See page 13. 



demanded in a given period. It is a function of the price of using the library for this 
book, p L , the price of the book, p B , and x, a vector of other variables, 



(2.1) 



qu = f (P:., Pb, x). 




(2.2) 



qn = g(Pi„p B , y), 



11 




0 




Fig. 2.1 — Demand curve for the purchase of books 



the price of the book; Type B borrowers will pay at most something less. Hence, an 
upper bound on the benefit that could be provided the community by having the book 
available at the library is the shaded area ACDBGE. 7 Note that, other things being 
equal, the shaded area is larger: The more elastic the demand curve at C, the greater 
the price of the book, and the greater the shift of the demand curve when the library 
buys a copy. The area is not increased by a simple shift outward in both demand 
curves. 

Before establishing a decision rule for libraries, we must take account of some 
qualifications. First, trips to the library cost something in time and money, and 
individuals have different values for time. Likewise, the marginal cost of obtaining 
a second book from the library is small if one is making a trip for another book. 
Neither of these considerations should seriously afTect the theory, however. So long 
as the tastes of individuals in books are not correlated with the co 3 t to them of using 
the library, or with propensities to check out more than one book, the effect of such 
transaction costs is like a lump-sum tax on the total benefit the library is providing 
the community. 8 It should not afTect the relative desirability of various books and 
periodicals. 0 We ignore costs of using the library in what follows. 

Second, not all of those who demand the book can use it at the same time. Some 
users’ reading must be deferred. Hence a discount factor should be applied to the 
benefits supplied to those individuals whose reading is deferred. There is more to the 
problem than that, however. Time will also afTect what an individual will pay to 

T It would be theoretically better to compare the library with a more similar service, the book rental 
market. However, data (Vom book rentals are not as easily available to the library as data on book prices. 

" The amount of the tax might be reduced by a different location policy. Sec Shishko and Raff'd (1971) 
for a discussion of library location policy. 

* If those with a high value for time prefer, say, books on Art, and those with a low value for time 
prefer, say, Mysteries and Westerns, our measure of benefit will understate the value of Mysteries and 
Westerns. 
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have the services of the book. Some books have a fad value; the value one places on 
reading last year's best seller may be much lower this year. Other books, such as 
reference works, are different; even if one has already used a reference book in the 
past, it may continue to be uscftil in the ftiture. In short, although some books 
depreciate very rapidly, others do so much more slowly. Thus, an individual's de- 
mand for the services of a book in ftiture time periods will depend on (a) whether 
or not he has read the book; (b) what type of book it is. 

One of the services that the library provides for its users is information about 
the book market, since the library provides a convenient means of finding out which 
books are available, what a particular author’s style is like, etc. 10 This service— 
which we do not evaluate here— increases the benefit that the community receives 
from the library. Still the theory of book selection should not be greatly affected 
unless some classes of books provide more information about the book market than 
others." 

On the assumption that the borr ower of the book gets some fraction bj of the 
benefits of ownership, we can approximately measure the benefit which the Ah 
library book provides the community in time period t as 

Bu = a u b,p„q,„ 

where a;t is a fraction between Vt and 1, which reflects the proportion of Type A 
borrowers to Type B borrowers (ajt is 1 if all borrowers are Type A borrowers, Vi if 
all borrowers are Type B borrowers and the demand curve is linear), bj is as defined 
above, pit is the price of the book, and qj v is the circulation of the book. If a;t and 
bj are constant across books, the library’s decision rule is particularly simple: maxi- 
mize discounted weighted circulation (using price weights) for any given book budget 
subject to distributional constraints. (Why it may be useful to take account of 
distributional constraints can be illustrated by the following problem: If circulation 
does not fall as holdings of one type of book increase, the entire book budget might 
be spent on one type of book — for example, Mysteries; in the absence of compensa- 
tion, those who didn't read that type of book would be worse ofT. Thus, some con- 
straints toensure that the library spends a certain amount in each area are reason- 
able.) 

Unfortunately, ait and bj are likely to differ among books, which means that 
estimates of their values are necessary to implement this decision rule. Consider 
first ait, the proportion of borrowers who would buy the book if the library did not 
own it. For very high-priced reference books, relatively few readers ore likely to 
purchase the book even if the library does not; consequently, ait is likely to be near 
Mi. For a popular novel that is available in paperback, ajt may be near 1. Likewise, 
bj, the fraction of benefits that a borrower obtains relative to an owner, will probably 
be smaller for the expensive reference book. For the popular novel, the owner is 

10 This is the product the Type C borrower receives. 

11 Since n larger collection of books may well provide more information than a smaller collection, the 
criterion developed below (which ignores this point) undervalues cheaper books. The bias seems small, 
however, and so con be ignored. 
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likely to read it once, put it down, and seldom, if ever, pick it up again. The additional 
benefits he receives relative to the borrower would consist of little more than pride 
of ownership. An expensive reference-type book, however, may be consulted several 
times; then, if there are significant transactions costs in using the library, the book 
that is used several times at the library will provide a smaller fraction of the 
purchase price in benefits in any one usage than books that are used only once. (That 
is, assume purchase price of two books is the same. If one book is expected to be used 
a sufficient number of times and transactions costs are significant, the reader will 
buy it. Hence, those who don’t buy a book they use several times are likely to place 
a lower value relative to the purchase price for each usage than those who borrow 
a book only once.) 

Our measure also assumes that the demand curve is linear, so that Type B 
borrowers would pay on the average x k bjp; to borrow the book. This does not seem 
unreasonable. We also assume that the order of borrowing is random. However, 
those to whom the book is worth more may have a stronger incentive to borrow the 
book from the library. Hence, initial borrowers would be disproportionately concen- 
trated in the left-hand portion of the shaded area of Fig. 2.1. If so, because the 
benefits of later borrowers are more heavily discounted, this would mean that the 
above benefit measure is slightly downward biased. 

To make this criterion operational, we redefine i to be an index of book types 
and then have the library choose Bj to maximize 

2 2 aiib,pi»qn/(l + r) 1 

t i 



subject to 



q tt =c,,Bi, 2PiBi^B, Bi — Q — 0 , 

i 

where a, b, p, and q are as defined above, r is the discount rate, B; is the number 
of books of type i bought with the current book budget, c;t is the fraction of books 
bought of type i which circulate in time period t, B is the current book budget, and 
Q is the vector of minimum additions to holdings, which are based on distributional 
considerations. 



IMPLICATIONS OF THE MODEL FOR BOOK SELECTION 

I 

The effect of this decision rule is that the library will tend to buy books that are 
expensive and that circulate frequently. To be precise about "expensive”: in general, 
as price rises, the size of the area CAEGBD in Fig. 2.1 will increase rapidly. For 
straight-line demand curves, other things being equal, the increase will always be 
greater than the increase in p up to the point where the demand curve intersects 
the price axis (the demand curve would have to depart considerably from a straight 
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line for this not to be true); thus, the net benefit will be greater for higher-priced 
books. In practical terms, this means the library should not necessarily buy best 
selling books, since an equal shift in both demand curves will not increase the area 
CAEGBD (it should, however, buy books that circulate frequently); also, it should 
tend not to buy books that will later be published in paperback (when the paperback 
edition comes out, the size of the area will diminish). 

Some other guidelines provided by this model are as follows: 

1. The library can increase its benefits to the community by charging a 
fee to reserve a book, thereby increasing the probability that those who place 
the greatest value on the book will read it first (ignoring distributional 
considerations). The larger discount factors will be applied to the lesser 
benefits. Also, the possibility of reservation by paying a fee reduces the 
probability of wasteful trips or calls to the library to obtain or inquire about 
a book that is not in. 

2. The library should not accumulate books, but should sell off some 
older books whose circulation has dropped off. By using the proceeds from 
the sale to buy new books, the library may be able to increase the benefit 
it provides. 12 

3. Except for the above-mentioned reserve charges for books that are 
greatly in demand, prices to use the library should be low or zero. A fee to 
borrow may deter some borrowers; if no one else wants to borrow the book, 
the potential borrower is worse off and no one else is better off However, 
insofar as there are administrative costs in loaning books, which increase 
with the number of books borrowed, a fee can be justified. 

4. Fines for not returning books on time should reflect demand for the 
book. Theoretically, no fine should be imposed for a book that is not de- 
manded; but, since it is difficult to know that a book is not demanded, some 
small fine for lateness may be justified based on the assumption that any 
book on the shelf might be demanded. Also, keeping a book beyond its due 
date may raise the possibility of its loss. For books that are known to be 
demanded, however, fines should be higher. 



COMPARISON OF THE BOOK-SELECTION MODEL WITH AMERICAN 
LIBRARY ASSOCIATION STANDARDS 

The current standards of the American Library Association for public libraries 
have been changed to a considerable degree from the standards which Leigh was 
addressing in the Public Library Inquiry in the quotation at the beginning of this 
chapter. The standards now state: 

la Likewise it may be able to buy second-hand books profitably. 
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All materials should be selected and retained or discarded in keeping with 
stated objectives of each system. Within the broad purposes listed above, 
each library should define and refine the objectives it seeks to achieve. 
Systems and libraries within systems must define aims toward which they 
will build their collections, or aims will be defined for them by default in 
what they fail to acquire. Emphasis in collections will change from time to 
time to clarify emerging issues, and as communities change and face new 
problems. . . . Every system and every library within the system should have 
a written statement of policy — 

Materials acquired should meet high standards of quality in content, 
expression, and form. 

Within standards of purpose and quality, collections should be built to 
meet the needs and interests of the people. Systems of libraries, both the 
community library and the headquarters unit, exist to serve their constitu- 
ents. Materials are added because they serve agreed purposes, meet quality 
standards, and are of interest to readers and to organizations. Selection 
follows from conscious study of the needs of all groups — Sensitivity to 
interests, early recognition of needs before they are clearly expressed, and 
catholicity of contact and viewpoint mark the librarian who keeps the collec- 
tion in tune with its public. Selection must go beyond the requests of particu- 
lar groups who have come to use the library regularly, and must appeal to 
segments in the population which do not as readily turn to it. The needs of 
the various age and interest groups in the community should be reflected in 
the library’s annual budget allocations for resources and in the continuing 
selection of materials to meet their needs. (American Library Association, 
1967, pp. 37-38.) 

The report provides no advice to the library on how to define its standards, on 
how to weight the interests of various users of the library, or on how to recognize 
needs "before they are clearly expressed." 

We suggest that our book-selection model is compatible with these standards, 
provided that one accepts the assumptions of the model as appropriate objectives. To 
restate the most important assumption: The library should choose that mix of books 
for which its users (or potential users) would pay the most money, since it is that 
mix that provides them with the greatest benefit. The benefits are measured in 
terms of value to the individual user; whatever he wants most, for whatever reason, 
the library is to supply. (An exception may be made for juvenile books. Since the 
juvenile library may be partly supported for educational purposes, it should pur- 
chase books that to some degree carry out these purposes rather than books that 
users of the juvenile library demand.) 

An objection may be that this criterion ignores the standards of literary taste. 
This objection is true to some extent; the library is viewed as an institution for 
satisfying the wants of the public, whatever they happen to be. However, our book- 
selection model has been applied to classes of books. Within a class, the librarian is 
free to apply literary standards (and a moment’s reflection may convince the reader 
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that literary standards are really meant to apply to choice within a class, not to 
choice among classes). We now turn to the problems encountered in applying the 
model. 
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THE BOOK-SELECTION PROBLEM: 
IMPLEMENTATION OF THE MODEL 



In attempting to adapt the book-selection model for actual use at a library, 
we encountered a number of problems: book classes had to be defined; demand had 
to be estimated; and measures of intensities of preference had to be developed. This 
chapter describes how these problems were solved, and the resulting benefit per 
dollar for various classes of books. 



DEFINITION OF CLASSES 

Although, conceptually, the book-selection model could be applied to individual 
books, we have not done so. In order to estimate the circulation of books that the 
library could buy, and the proportion of borrowers who would buy the book if the 
library did not purchase it, we have divided the book collection into classes of books. 
A class is a group of books sufficiently homogeneous so that if a librarian decides to 
increase or decrease purchases in the class, the statement is relatively easy to 
interpret, as, for example, if she decides to buy more "Biographies.” Of course, it 
would be better to specify books in still greater detail, such as "Biographies of 
twentieth century American composers,” but the cost of providing such fine disag- 
gregation is relatively great. At the same time, the class "Biography” is more 
interpretable than the class "books with a Dewey Decimal classification in the 900s,” 
since the 900s include Geography, Travel, and History, as well as Biography. 

Initially we defined 49 classes of books and further subdivided each of these into 
two classes according to whether the book was published in 1966 or later. The 
subdivision by date of publication was an attempt to correct for differential declines 
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over time in circulation of various classes of books. Ideally one would have data on 
circulation by class by year, so that time profiles for each class could be established. 
Such information would have required a larger and more costly sample; we there- 
fore chose this less exact correction. 1 The resulting error should not be large. 

The 49 classes (and associated Dewey Decimal Numbers) we used are shown in 
Table 3.1. The classes were made up in consultation with librarians at the Beverly 
Hills Public Library and reflect the composition of the collection at Beverly Hills as 
well as the librarians’ conception of what, to them, constituted meaningful group- 
ings. 

To establish demand for each class of books, we have followed the circulation 
of 1208 titles (1339 volumes) for nearly 1 year. The 1208 titles represented a sys- 
tematic sample (with a random start) from the shelf list of the library. 2 There were 
1451 titles in the original sample, of which 1208, or somewhat more than 1 percent 
of the titles in the library, were found. Each book that was found on the shelf was 
tagged with an identifying mark, and each book that was checked out at the time 
was tagged when it was returned. 3 Each time that a tagged book circulated, the dates 
on which it went out of and came back into the library were recorded. 

The percentage of titles in the sample in each class and the percentage event- 
ually found are shown in Table 3.1. For example, of the 1451 titles in the sample, 
0.8 percent were General Reference books that circulated and that were published 
before 1966. This is the best estimate of what percentage of the collection is in this 
class. Ninety-one percent of the volumes sampled in this class were found. Because 
of the small number of books in some classes, a number of the estimates are subject 
to substantial sampling error. The age of the library’s collection is clearly evident; 
the last line of the table shows that nearly 80 percent of the titles were more than 
4 years old at the time of the sample. The largest class of books is General Fiction 
and Short Stories; it accounts for 13.2 percent of the collection. The other large 
classes are Juvenile Nonfiction, which comprises 12.8 percent of the collection; 
History, 9.8 percent; Biography, 7.0 percent; and Sociology, Economics, and Political 
Science, 6.8 percent. These five classes comprise 50 percent of the collection. 

A considerable number of volumes are missing. (Missing means that the library 
thought the book was on the shelf or circulating, but it was not.) 4 Because of the 
small sample size in some classes, the estimate of the number of volumes missing 
in any particular class is not always reliable; however, assuming that books that 
were checked out at the time of the sample were eventually included, we can be 
fairly certain that for the entire collection, 19.0 percent of the books are missing. 5 
Of the books published in 1965 or before, 20.2 percent are missing; of those published 

' An alternative method to establish time profiles would have been to apply Morse’s Markov model 
of circulation ns a function of time to ench class of books (Morse 1968). The reason this was not done was 
thnt it required time scries dntnon the circulation of individual books. Since we only had a chance to 
observe circulation for slightly less thnn a year, Morse’s nppronch did not seem practical. 

3 A systematic sample selects every Mh book in the collection. beginning randomly in the first n books. 

•‘‘ This created a slight bias against those books that circulate more frequently, since we did not give 

credit for the pnrtinl initial circulation. 

4 Note thnt in measuring the percentage missing we hnve changed units from titles to volumes. 

5 This llgure may well be high. Sec Chapter VII. 
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SYSTEMATIC SAMPLE: THE BEVERLY HILLS COLLECTION 
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Table 3.1 — continued 




icse classes were not included in the circulation sample through oversight and thus percentage of volumes found cannot be determined, 



after 1965, 14.3 percent. Science Fiction and Preschool Fiction appear to be the 
classes having the highest rates of disappearance, although the small number of 
volumes in Science Fiction makes this estimate subject to large sampling error. We 
comment on the significance of these figures for security systems in Chapter VII. 

Because of the small number of titles that were found in particular classes, 
some aggregation was necessary to obtain estimates with plausible sampling vari- 
ances. We have made two different aggregations. In one, the minimum number of 
titles in a class is three; in the other, more aggregated analysis, the minimum 
number of titles in a class is ten. The latter analysis, of course, is more reliable, but 
the reliability is purchased at the price of more aggregated and hence less helpful 
classes of books. The resulting aggregations are shown in Tables 3.2 and 3.3. When 
there were fewer than the required number of titles in either the before or after 1966 
class, the two classes were combined. The number of titles differs from that of Table 
3.1 because titles not found are excluded from Tables 3.2 and 3.3. 

In preparing Table 3.2, four classes had to be dropped because the books were 
not found: Occultism, Science Fiction, and the two Foreign Language classes. Three 
other classes were combined: Care and Training of Animals with Hobbies and Indoor 
Recreation; Food and Cooking with Home Economics except Food and Cooking; and 
Interior Decoration with Art Techniques. 6 Twenty classes had too few books to make 
an assessment of decline in circulation over time (that is, there were too few books 
of the class in the sample from before or after 1966 or both). In these classes we have 
combined the books published before and after 1966. This does not cause a problem 
if demand for the books is independent of date of publication or if publication dates 
in our sample reflect the future probabilities of retirement for a new book. As we 
shall see below, the first assumption does not hold; demand for books published in 
1966 or later is more than three times the demand for books published before 1966. 
The second assumption does seem reasonable: It is plausible to suppose that the 
proportion of books t years old which leave the collection each year is relatively 
constant over time. In other words, we can assume that, on the average, demand for 
a new book in a certain class t years from now can be represented by demand today 
for a book in that class that is t years old. 

Each year a certain number of books are lost or retired. Expected circulation 
of a new book must take this into account. If the sample is distributed in accordance 
with the future probabilities of loss or retirement, it will satisfy the usual conditions 
for aggregation (Theil 1954). The rules for treating the books published before 1966 
(or after 1966) as one class, of course, are the same. That is, we can assume that all 
books published before or after 1966 are either equally demanded or have been 
retired at a rate that will continue to prevail. The first assumption seems more likely 
to hold in this case than in the classes where we have combined books published 
before and after 1966. 

* The reader may wonder why a stratified sample was not employed and certain categories oversam- 
pled. This would no doubt have been preferable; however, since the proportion of books in each class was 
unknown, it would first have been necessary to conduct a systematic sample and then sample further. 
The time constraints involved in setting up the data collection system did not make it practical to do this, 
since to have done so would have seriously reduced the already small number of timo periods available 
to estimate the demand rates for various classes of books. 



Table 3.2 



AGGREGATION OF BOOK CLASSES SHOWN IN TABLE 3.1 
Minimum of Three Titles per Class 



Number of Titles in Class 



New Class 3 


Published 

Before 

1966 


Published 
1966 or 
After 


Combined 


Reference, circulating 






10 


Philosophy 






9 


Psychology 


7 


4 




Religion, except Judaism 


10 


8 




Judaism 






3 


Sociology, Economics, 








Political Science 


66 


23 




Education 


5 


5 




Linguistics 


4 


3 




Mathematics and Statistics 






4 


Physical Sciences 






9 


Life Sciences 


18 


5 




Engineering and Technology 


12 


5 




Medicine 


8 


6 




Animal Care and Hobbies 






5 


Cooking and Other Home 








Economics 






7 


Business Skills 






10 


Art Appreciation 


22 


4 




Horticulture and Gardening 


3 


3 




Architecture 






8 


Art Techniques and Interior 








Decoration 






16 


Music 






27 


Athletics and Outdoor 








Recreation 


6 


3 




Entertainment 






6 


Literature and Rhetoric, not elsewhere 








classified 


49 


7 




Poetry 


19 


4 




Drama 


22 


5 




Fiction, classified in the Dewey 








Decimal System 


5 


4 




Public Speaking 






5 


Geography and Travel 


9 


8 




Biography 


80 


' 10 




History 


106 


18 




General Fiction and Short Stories, 








not elsewhere classified 


134 


38 




Juvenile Fiction 


52 


12 




Juvenile Nonfiction 


137 


32 




Juvenile Teenage Fiction 


8 


7 




Preschool Fiction 






19 


Preschool Nonfiction 


3 


8 




Young Adult Fiction 






8 


Young Adult Nonfiction 


18 


4 




Westerns 






4 


Mysteries 


12 


11 




Recordings 






6 



Total, Before 1966 975 



Total, 1966 or After 233 

GRAND TOTAL 1208 



a Occultism, Science Fiction, and Foreign Language books have been 
dropped because no books were found in these classes. 





Table 3.3 



AGGREGATION OF BOOK CLASSES SHOWN IN TABLE 3.2 



Minimum of Ten Titles per Class 





Number of Titles in Class 






Published 


Published 








Before 


1966 or 






New Class 


1966 


After 


Combined 


Classes froa Table 3.2 Included 


Reference, circulating 






10 




Philosophy and Religion 






30 


Philosophy, Religion, Judaism 


Psychology 

Sociology, Economics, and 






11 




Political Science 
Education 

Mathematics and Physical 


66 


23 


10 




Sciences 






13 


Mathematics, Physical Sciences 


Life Sciences 






23 




Engineering and Technology 






17 




Medicine 






14 




Recreation 






38 


Animal Care and Hobbies, Ath- 










letics, Cooking and Other 
Home Economics, Horticulture 










and Gardening, Entertainment, 
Public Speaking 


Business Skills 






10 




Art- Appreciation 

Art Techniques, Architecture, 






26 




and Interior Decoration 






24 


Art Techniques, Architecture, 










Interior Decoration 


Music and Recordings 8 
Literature and Rhetoric, 






33 


Music, Recordings 


not elsewhere classified, 










and Linguistics 






63 


Literature and Rhetoric, 








Linguistics 


Poetry 






23 




Drama 






27 




Geography and Travel 
Biography 


80 


10 


17 




History 

General Fiction and 


106 


18 






Short Stories 


141 


44 




General Fiction and Short 










Stories, Fiction classified 
in the Dewey 'jeciraal System, 
Westerns 


Juvenile Fiction 


52 


12 






Juvenile Nonfiction 
Juvenile Teenage Fiction 
and Young Adult Fiction 


137 


32 


23 


Juvenile Teenage Fiction, 








Young Adult Fiction 


Preschool Fiction 






19 




Preschool Nonfiction 






11 




Young Adult Nonfiction 
Mysteries 


12 


11 


22 





a The nine recordings Include one spoken record. 
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In Table 3.3, where each class has a minimum of ten books, more classes have 
had to be combined. Of the original 49 classes, only seven have ten books or more 
published both before and alter 1966. Further, a number of classes have already 
been combined, so that the total number of classes is now 28. 



MEASURING DEMAND FOR LIBRARY BOOKS: ACTUAL 
CIRCULATION 

Central to the model of book selection is a measure of the demand for library 
books, because it is demand, appropriately weighted and discounted, that we wish 
to maximize. Since unsatisfied demand generates no benefits, it is really satisfied 
demand that we want to maximize. The simplest and most straightforward measure 
of satisfied demand is actual circulation. We have computed the number of circula- 
tions in our sample per volume per 2-week loan period for each class of books and 
show the results in Tables 3.5 and 3.6 on pages 30 and 32. In all, there were 23 2-week 
periods in our sample, and the 1208 titles circulated 2542 times, an average of 0.0913 
circulations per title per 2-week period. On the average, then, there was a circulation 
of each title every 24 weeks. Circulation per period per title published before 1966 
was 0.0630, but it was 0.1652 per title published in 1966 and after. The circulation 
ratio of books published in 1966 and after to those published before 1966 is 2.62, 
which is approximately what RafTel and Shishko found for books in the M.I.T. 
Library (computed from RafTel and Shishko 1969, Fig. 5). 

Mysteries, recent General Fiction (adult), and recent Psychology are the classes 
that circulate most frequently, though these will not necessarily be the ones with 
the largest benefit/cost ratios. Unfortunately, there is a sizable amount of uncer- 
tainty surrounding the circulation estimates for any particular class. The estimates 
are more accurate the larger the number of volumes in a class; but even for a large 
class, such as Fiction published before 1966, the standard deviation of the mean is 
about one-sixth of the mean; for a smaller class, such as Mysteries published before 
1966, the standard deviation of the mean is almost three-eighths of the mean. 7 This 
means that a considerably larger sample would be needed to obtain a more accurate 
measure of circulation in any particular class. (To be precise, 95 percent of the time 
the true mean for Fiction will fall within our estimated mean plus or minus one- 
third and for Mysteries, plus or minus three-fourths. The standard deviation will 
decrease as the square root of the number of volumes in a class.) 

Actual circulation of the sample does not predict total circulation very well. 
There were 1339 volumes in the sample, which circulated an average of 1.90 times 
during the 46 weeks, or 2.15 times at an annual rate. Applying this rate to the 
collection gives an annual circulation of 258,000, which is approximately 80 percent 

7 These standard deviations were computed by assuming that the circulation of books in a class was 
uncorrelated. However, there is likely to be positive correlation among book circulation within a class; 
if one book in a class is frequently out, borrowers may turn to other books in the class. In that case, the 
standard deviation of the mean is understated. 



of actual circulation. Although the downward bias could be due to random sampling 
error, it is more likely due to the failure to include all books that were circulating 
at the time the sample was drawn. Since these books would be more popular than 
average, excluding them would lead to a downward bias. One other possible source 
of bias is aging in the collection over the course of the year; books bought after June 
of 1970 are not included, yet they could be expected to have higher than average 
circulation. 

Fortunately, our major interest in the book selection model is in relative circula- 
tion across classes. Since the downward bias would be more severe the more popular 
the class, it should not change our ranking of classes. 



MEASURING DEMAND FOR LIBRARY BOOKS: POISSON 
DISTRIBUTION 

Using actual circulation statistics to measure demand creates two problems. 
The first is that observed circulation does not record in-library usage. We return to 
this below. The second is that the circulation we have observed contains a random 
component. For example, if we observe circulation next year, it will not equal 
circulation this year. Circulation of any book in a certain period can be thought of 
as a random drawing from a statistical distribution. For example, the distribution 
may be like that shown in Fig. 3.1. (Of course, there cannot be half a circulation, but 
we have smoothed the curve.) Suppose we knew what the underlying statistical 
distribution looked like, and it remained the same over time (though circulation 
wouldn’t necessarily remain the same, since each year would represent a new draw- 
ing from the distribution). Then we could better predict circulation over the lifetime 




Number of circulations 
per year 

Fig. 3.1 — Example of a distribution function probability of a given 
number of circulations for a given book 
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of the book, because average circulation would become closer and closer to the 
average (or mean) of the distribution. Of course, the distribution won’t remain the 
same forever, but we can take account of that. In the following few pages, we 
consider how such a distribution might be measured. Since use of this distribution 
did not yield satisfactory results for the book-selection model in practice, the reader 
may wish to skim the remainder of this section. We will, however, use these results 
in Chapter VII to analyze the effects of alternative loan periods on circulation. 

Demand for library books has been claimed to be approximately Poisson dis- 
tributed. This distribution could arise if there were a number of individuals who 
were planning to borrow a library book, and the times at which they came to borrow 
it were independent of each other. Then, in any particular time period, many or few 
may come for the book. This distribution has proved useful in many applications. 
One is the probability of any given number of automobiles arriving at a turnpike 
toll booth in a 1-minute period, from which one can determine the need for addi- 
tional toll booths. Mathematically, the distribution can be described as follows: In 
any particular time period (say 2 weeks), the probability that any given number of 
individuals will come to the library and request a particular title is 

(3.1) P(s) = -^p, 

where P(s) is the probability that s individuals come to request a copy of the book, 
and r is the mean and variance of the distribution. This assumption has been shown 
to be true in two studies at university libraries (Morse 1968; Buckland and Wood- 
burn 1969). 8 

If the demand for a particular title is Poisson distributed, we can estimate the 
mean and variance of the distribution for that title using a method developed by 
Buckland and Woodburn (1969). One advantage of their method is that it takes 
explicit account of multiple-copy books. 9 Buckland and Woodburn divide time into 
loan periods, which represent the length of time that the book is allowed to circulate. 

. For example, if books circulate for 2 weeks, this is the loan period. Suppose all books 
are checked out at the beginning of each loan period and are kept exactly the length 
of the loan period. Then we can observe as many circulations of the book in the loan 
period as there are copies of the book, but not more. 10 The probability that a book 
will circulate s times is given by Eq. (3.1), as long as demand does not exceed the 
number of copies. Let the number of copies be n. Then the probability that the book 
circulates n times in a given loan period is 1 minus the sum of the probabilities that 
it circulates less than n times. 

H Jnin, cl at. (1969) hnve found that demand for bocks at Purdue University is Poisson distributed 
nbove zero, but thnt the probability that the book will not be demanded at all is greater than would be 
predicted by a Poisson distribution. 

0 Morse’s methodology (1968) for inferring demand from observed circulation applies only to single- 
copy books. 

10 Ifdemnnd exceeds the number of copies, unsatisfied demand exists. This will probably spill over 
into subsequent periods, violating the assumption of independence of demand across periods required for 
the Poisson distribution. In effect, we must assume that a discouraged user goes away and does not return. 
The error introduced by so doing may account for the apparent downward bias in the number of requests 
for the book estimated by the Poisson. 



Suppose we observe circulation in a number of loan periods. For example, if 
there were three copies of the book and we observed circulation for 26 2-week 
periods, the distribution of circulations by loan period might be as in Table 3.4. 

Table 3.4 

SAMPLE DISTRIBUTION OF CIRCULATIONS 

Number of Loan Periods 

Circulations per with a Given Number 

Loan Period of Circulations 

0 20 

1 3 

2 2 

3 or more 1 

That is, the book did not circulate at all in 20 of the 26 loan periods; one copy 
circulated in 3 periods; two copies, in 2 periods; and all copies, in 1 period. We then 
ask: In the (truncated) Poisson formula, what is the value of r that would have made 
this observed distribution of circulations the most likely? In technical terms, we 
derive a maximum likelihood of r, which is the value of r for which 

(3.2) L = 2 f» log (^j~^ + (£.) log £ 1 2 * s a maximum, 

where s is the number of circulations per period and f s is the number of loan periods 
with s circulations. Of what use is this? Simply that since r is the mean of the Poisson 
distribution, it is the expected demand per time period for that book. Over a suffi- 
ciently long period, as long as demand remains Poisson distributed with mean r, the 
total number of requests for the book will become arbitrarily close to r times the 
number of loan periods considered. The parameter r, however, is not quite the 
measure of demand we are seeking, for it measures total requests to borrow a title, 
not just observed circulation. We have, therefore, used the Poisson distribution to 
calculate the expected number of satisfied requests per period. This we did by 
computing 

(3.3) S = 2 i*p(i), 

1st 

where N is the number of copies of the book and p(i) is the probability of i requests 
from a Poisson distribution with mean r. 

From the circulation data that were collected, we have computed, for each book, 
estimates of r, the mean of the Poisson distribution. In the Buckland and Woodbum 
study, there were very high fines for overdue books, and so the assumption that 
books were checked out at the beginning of the loan period and were returned at 
the end of it seemed justified. In our sample, that assumption is clearly not justified; 
different classes of books are kept different lengths of time. In Table 3.5 we show the 
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distribution of checkout times by class; an F-test applied to these values indicates 
that the hypothesis that the classes have the same checkout time can be rejected at 
the 1 percent level (F with 60 and 2500 degrees of freedom = 2.23). In the interests 
of computational simplicity, the complication of varying loan periods was ignored; 
a loan period was defined as 2 weeks, and if a book was checked out during a loan 
period, it was counted as one circulation during that period. If it was checked out, 
returned, and checked out again in that period, it was counted as two circulations. 
To the extent that books are kept more than or less than 2 weeks, our estimates of 
demand will be biased downward. 11 Table 3.5 shows that average checkout time is 
approximately 13 days and that the differences in checkout times across classes, 
although significantly different from zero, are not generally very large, so that 
ignoring them should not be a bad approximation. 

Using 2-week loan periods, we have computed the maximum likelihood esti- 
mate of r for each book in the sample. We have then found S, or the satisfied demand 
rate for each book, grouped the books by class, and averaged the S’s for all the books 
in the class. These numbers, also shown in Tables 3.5 and 3.6 as "Satisfied Demand 
Rates,” are an alternative measure of demand. 

The satisfied demand rates in Tables 3.5 and 3.6 are the estimated mean num- 
ber of satisfied requests per 2-week period for a title in each class. For example, 
Reference books that circulate average about 0.02 satisfied requests per 2 weeks, or 
about one every 2 years. By this measure also, the books that circulate most fre- 
quently are Mysteries, Fiction, and Psychology. The column labeled "Satisfied De- 
mand Rate” of Table 3.5 shows that the estimated demand rate for the collection 
is 0.0592 satisfied requests per title per 2-week period, which is considerably below 
the actual circulation per title per period. If, in fact, demand is Poisson distributed, 
it was unusually high this past year. 

Since the Poisson assumption underpredicts circulation, one can ask whether 
the assumption that demand for a title is Poisson distributed is reasonable. There 
is some reason to think it is not. 12 Because of this, and because the downward bias 
of the estimated satisfied request rate seems even larger than the bias in the sample 
circulation rate, we have used only sample circulation rates in computing benefits 
and have not used the estimated satisfied request rate. 

Table 3.6 presents demand rates for the more aggregated classes. In general, 
there is very little change from the more disaggregated classes. 

1 1 Because (1) if the book is kept less than 2 weeks, and ifthe number of circulations in a 2-week period 
exceed the number of copies, the excess was ignored, and (2) if the book is kept more than 2 weeks, 
unsatisfied demand may be present, which we will not detect. 

12 The most questionable assumptions underlying the Poisson are: (1) the assumption that the de- 
mand for a book is Poisson distributed; (2) the assumption of uniform 2-week loan periods; (3) the 
assumption of independence of demand across periods. Ifthe model underpredicts the probability of no 
circulation, as Jain found, the first assumption would cause bias in the other direction. The second 
assumption could cause some downward bias, as discussed above, but the bias is unlikely to be large. The 
third assumption of independence of demand across periods is unlikely to hold, since users who do not 
find the book will continue to search for it. This means that the rate of satisfied demand is likely to be 
higher than we predict, since, in effect, the book will circulate more frequently than ifdemanders become 
discouraged. The total estimated demand rate (satisfied plus unsatisfied) is 0.0878, which is very close to 
the actual circulation rate, implying that all requests are eventually satisfied. 
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Table 3.5 



ACTUAL CIRCULATION RATES AND SATISFIED DEMAND RATES: MINIMUM THREE TITLES PER CLASS 



Class 


No. of 
Circu- 
lations 


Circulation 
per Volume 3 


Satisfied 

Demand 

Rate 


No. of 
Titles 


No. of 
Volumes 


Average 
Checkout 
Time (as a 
fraction 
of 14 days) 


All Books 


2542 


.0826 (.0913) 


.0592 


1208 


1339 


.9245 


Published before 1966 


1580 


.0630 (.0704) 


.0480 


975 


1086 




Published 1966 or after 


962 


.1652 (.1796) 


.1061 


233 


253 




Reference, circulating 


5 


.0217 


.0187 


10 


10 


.87 


Philosophy 


15 


.0725 


.0604 


9 


9 


1.10 


Psychology 














Published before 1966 


23 


.1429 


.1051 


7 


7 


|.99 b 


Published 1966 or after 


30 


.3261 


.2061 


4 


4 


Religion, except Judaism 














Published before 1966 


24 


.0949 


.0855 


10 


11 


1.64 


Published 1966 or after 


11 


.0531 


.0570 


8 


9 


1.06 


Judaism 


1 


.0145 


.0126 


3 


3 


• 5 L 


Sociology, Economics, 
Political Science 














Published before 1966 


45 


.0292 


.0248 


66 


67 


.96 


Published 1966 or after 


46 


.0800 


.0697 


23 


25 


1.04 


Education 














Published before 1966 


5 


.0435 


.0358 


5 


5 


1.10 


Published 1966 or after 


19 


.1377 


.1136 


5 


6 


.84 


Linguistics 














Published before 1966 


16 


.1739 


.1363 


4 


4 


.88 


Published 1966 or after 


1 


.0109 


.0126 


3 


4 


1.29 


Mathematics and Statistics 


14 


.1522 


.1216 


4 


4 


.98 


Physical Sciences 


16 


.0632 


.0628 


9 


11 


1.00 


Life Sciences 














Published before 1966 


32 


.0732 


.0490 


18 


19 


.97 


Published 1966 or after 


18 


.1565 


.1226 


5 


5 


.74 


Engineering and Technology 














Published before 1966 


11 


.0399 


.0339 


12 


12 


.78 


Published 1966 or after 
Medicine 


6 


: .0435 


.0445 


5 


6 


1.25 


Published before 1966 


21 


.1141 


.0905 


8 


8 


1.04 


Published 1966 or after 


25 


.1812 


.1422 


6 


6 


.90 


Animal Care and Hobbies 


4 


.0348 


.0299 


5 


5 


.91 


Cooking and Other 














Home Economics 


16 


.0994 


.0797 


7 


7 


.77 


Business Skills 


33 


.1435 


.1089 


10 


10 


.85 


Art Appreciation 














Published before 1966 


32 


.0605 


.0466 


22 


23 


.87 


Published 1966 or after 


16 


.1739 


.1370 


4 


4 


.87 


Horticulture and Gardening 














Published before 1966 


2 


.0290 


.0251 


3 


3 


.32 


Published 1966 or after 


1 


.1014 


.0821 


3 


3 


.79 


Archi tecture 


7 


.0380 


.0328 


8 


8 


1.09 


Art Techniques and Interior 














Decoration 


61 


.1473 


.0994 


16 


18 


.92 


Music 


32 


.0435 


.0424 


27 


32 


.95 


Athletics 














Published before 1966 


10 


.0725 


.0608 


6 


6 


.91 


Published 1966 or after 


16 


.2319 


.1810 


3 


3 


.76 
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41 



Table 3. S~oontimed 



Class 


No. of 
Circu- 
lations 


Circulation 
per Volume* 


Satisfied 

Demand 

Rate 


No. of 
Titles 


No. of 
Volumes 


Average 
Checkout 
Time (as a 
fraction 
of 14 days) 


Entertainment 


17 


• 1056 


• 0125 


6 


7 


• 58 


Literature and Rhetoric, 
not elsewhere classified 














Published before 1966 


52 


• 0419 


• 0388 


49 


54 


.98 


Published 1966 or after 


9 


.0559 


• 0467 


7 


7 


1.11 


Poetry 














Published before 1966 


16 


• 0348 


.0304 


19 


20 


1.08 


Published 1966 or after 


6 


• 0652 


• 0550 


4 


4 


.70 


Drama 














Published before 1966 


48 


• 0835 


• 0637 


22 


25 


.91 


Published 1966 or after 


30 


.2609 


• 1866 


5 


5 


.85 


Fiction, classified in the 
Dewey Decimal System 














Published before 1966 


7 


.0609 


.0516 


5 


5 


• 56 


Published 1966 or after 


11 


• 1196 


.0964 


4 


4 


1.45 


Public Speaking 


1 


.0087 


.0075 


5 


5 


1.00 


Geography and Travel 














Published before 1966 


8 


.0386 


.0327 


9 


9 


.74 


Published 1966 or after 


28 


.15*2 


.1174 


8 


8 


• 81 


Biography 














Published before 1966 


79 


.0362 


• 0354 


80 


95 


1.04 


Published 1966 or after 


19 


.0829 


.0675 


10 


10 


.75 


History 














Published before 1966 


81 


.0323 


.0278 


106 


109 


.90 


Published 1966 or after 


36 


.0870 


.0671 


18 


18 


.68 


General Fiction and Short 
Stories, not elsewhere 
classified 














Published before 1966 


218 


.0578 


.0477 


134 


164 


.87 


Published 1966 or after 


297 


.3003 


.1172 


38 


43 


.77 


Juvenile Fiction 














Published before 1966 


120 


•0767 


.0548 


52 


68 


•90 


Published 1966 or after 


33 


.1025 


.0690 


12 


14 


•99 


Juvenile Nonfiction 














Published before 1966 


167 


.0468 


• 0438 


137 


155 


1.02 


Published 1966 or after 


69 


•0857 


.0744 


32 


35 


1.25 


Juvenile Teenage Fiction 














Published before 1966 


30 


• 1630 


.1184 


8 


8 


• 85 


Published 1966 or after 


17 


• 1056 


.0880 


7 


7 


•91 


Preschool Fiction 


125 


.2264 


.1155 


19 


24 


• 98 


Preschool Nonfiction 














Published before 1966 


8 


.1155 


.0958 


3 


3 


• 04 


Published 1966 or after 


33 


• 1435 


.1478 


8 


10 


1.08 


Young Adult Fiction . 


40 


• 2174 


• 1249 


8 


8 


• 82 


Young Adult Nonfiction 














Published before 1966 


36 


• 0870 


.0710 


18 


18 


.88 


Published 1966 or after 


24 


.2609 


.1713 


4 


4 


• 80 


Westerns 


5 


•0543 


.0448 


4 


4 


• 86 


Mysteries 














Published before 1966 


61 


• 2210 


• 1480 


12 


12 


.83 


Published 1966 or after 


185 


.7312 


.2419 


11 


11 


• 74 


Recordings 


6 


.0290 


• 0373 


6 


9 


.94 



lumbers in parentheses refer to circulation per title. 
^Combined. 
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Table 3.6 

ACTUAL CIRCULATION HATES AND SATISFIED DEMAND RATES: MINIMUM TEN TITLES 

PER CLASS 



Class 


No. of 
Circu- 
lations 


Circulation 
per Volume 


Satisfied 

Demand 

Rate 


No. of 
Titles 


No. of 
Volumes 


Reference, circulating 


\\ 


.0217 


.0187 


10 


10 


Philosophy and Religion 


si 


.0693 


.0631 


30 


32 


Psychology 


53 


.2095 


.1418 


11 


11 


Sociology, Economics, 
Political Science 
Published before 1966 


45 


.0292 


.0248 


66 


67 


Published 1966 or after 


46 


.0800 


.0697 


23 


25 


Education 


24 


.0949 


.0747 


10 


11 


Mathematics and Physical 
Sciences 


30 


.0869 


.0781 


13 


15 


Life Sciences 


50 


.0913 


.0643 


23 


24 


Engineering and Technology 


17 


.0410 


.0374 


17 


18 


Medicine 


46 


.1428 


.1127 


14 


14 


Recreation 


73 


.0814 


.0539 


38 


39 


Business Skills 


33 


.1435 


.1089 


10 


10 


Art Appreciation 


48 


.0773 


.0605 


26 


27 


Art Techniques, Interior 
Decoration, Architecture 


68 


.1137 


.0772 


24 


26 


Music and Recordings 


38 


.0403 


.0415 


33 


41 


Literature and Rhetoric, 
not elsewhere classified, 
and Linguistics 


78 


.0492 


.0446 


63 


69 


Poetry 


22 


.0399 


.0347 


23 


24 


Drama 


78 


.1131 


.0865 


27 


30 


Geography and Travel 


36 


.0921 


.0726 


17 


17 


Biography 

Published before 1966 


79 


.0362 


.0354 


80 


95 


Published 1966 or after 


19 


.0829 


.0675 


10 


10 


History 

Published before 1966 


81 


.0323 


.0278 


106 


109 


Published 1966 or after 


36 


.0870 


.0671 


18 


18 


Adult Fiction 
Published before 1966 


225 


.0579 


.0478 


139 


169 


Published 1966 or after 


308 


.2864 


.1152 


42 


47 


Juvenile Fiction 
Published before 1966 


120 


.0767 


.0548 


52 


68 


Published 1966 or after 


33 


.1025 


.0690 


12 


14 


Juvenile Nonfiction 
Published before 1966 


167 


.0468 


.0438 


137 


155 


Published 1966 or after 


69 


.0857 


.0744 


32 


35 


Juvenile Teenage and Young 
Adult Fiction 


87 


.1645 


.1114 


23 


23 


Preschool Fiction 


125 


.2264 


.1154 


19 


24 


Preschool Nonfiction 


41 


.1371 


.1470 


11 


13 


Young Adult Nonfiction 


60 


.1186 


.0892 


22 


22 


Mysteries 

Published before 1966 


61 


.2210 


.1480 


12 


12 


Published 1966 or after 


185 


.7312 


.2419 


11 


11 
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MEASURING DEMAND FOR LIBRARY BOOKS: IN-LIBRARY USE 



We have yet to deal with the problem of books that are used in the library but 
not checked out. We had requested that if library personnel found a book that was 
tagged (and therefore in the sample) lying on a table, they were to note it. Given the 
relatively few tagged books that were found, it became apparent that the in-library 
users were reshelving many of the books they used. Although we counted each 
occasion of finding a book on a table as one "circulation” for the purpose of comput- 
ing circulation rates, it was unlikely that this would account for all the in-library 
use. Therefore, in our user survey we asked the patrons of the library to list the 
books they used in the library but did not check out. Table 3.7 shows the distribution 
by class of books used in the library but not checked out, the distribution of circula- 
tion in the sample of books by class, and the distribution of books checked out by 
class as determined by the user survey. Details of how the user survey was conducted 
are given in Appendix A. 

Since it is difficult to judge by looking at the figures in Table 3.7 exactly how 
close the agreement among columns is, we have computed the (unweighted) correla- 
tion coefficients among the three classes, excluding noncirculating Reference and 
Science Fiction. The correlation coefficients are: 0.06 between books checked out in 
the user survey and circulation rates; 0.05 between books used in the library and 
circulation rates; and 0.75 between books checked out in the user survey and books 
used in the library. In other words, there is a disturbing lack of correspondence 
between circulation rates over the year and the circulation reported in the user 
survey in March; however, the correlation between books checked out in the user 
survey and those used in the library is quite high. Part of the discrepancy between 
the numbers of books checked out in the user survey and those checked out in our 
sample may be caused by individuals in the user survey who checked out several 
books but did not take the time to list them all. (In particular, this could apply to 
Mysteries, whose circulation is greatly underpredicted in the user survey.) However, 
since there is a significant (at 1 percent) association between the books the users 
checked out and those they used in the library, the approximation will not be bad 
if we assume that in-library usage by class is perfectly correlated with books checked 
out by class, and ignore in-library usage. To take account of such usage would not 
change the relative ranking very much. To ignore it, however, does reduce the 
absolute amount of the benefits. 

The user survey shows that in-library usage is quite significant; the last line of 
Table 3.7 shows that 527 books were checked out but that an additional 261 (about 
half as many) were used in the library. However, this ratio is biased, if, as we suspect, 
those who checked out several books did not take the trouble to list them. 13 Also, 
22.3 percent of books used in the library were noncirculating Reference books. 
Hence, total usage of Reference books is quite significant; this should be kept in mind 
when appraising the low demand rates for circulating Reference books. 

19 Or course, there could have been individuals who used several books in the library and did not 
report them. 



Table 3.7 



DISTRIBin'ION OF BOOKS CHECKED OUT AND BOOKS USED IN LIBRARY DURING MARCH SURVEY, 
USING CLASSES DEFINED IN TABLE 3.2 



Class* 


Percentage of 
Books Used 
in Library 
in March 


Percentage of 
Annual Circulation 
(circulation rate 
normalized to 
sum to 100) 


Percentage of 
Books Checked Out 
in March 


Reference, circulating 


1.9 


.29 


0 


Philosophy 


2.7 


.97 


2.3 


Psychology 








Published before 1966 


0 


1.91 


0 


Published 1966 or after 


0 


4.35 


0 


Religion, except Judaism 
Published before 1966 


0.4 


1.27 


0.2 


Published 1966 or after 


1.9 


.71 


2.3 


Judaism 


0.4 


.19 


0.2 


Sociology, Economics, 
Political Science 








Published before 1966 


1.1 


.39 


3.6 


Published 1966 or after 


5.4 


1.07 


7.8 


Education 








Published before 1966 


0 


.58 


0.8 


Published 1966 or after 


0.8 


1.84 


0.9 


Linguistics 


1.1 


2.47 


0.6 


Mathematics and Statistics 


0.4 


2.03 


0 


Physical Sciences 


0 


.84 


0.6 


Life Sciences 








Published before 1966 


1.1 


.98 


0.6 


Published 1966 or after 


2.7 


2.09 


2.1 


Engineering and Technology 








Published before 1966 


0 


.53 


0.4 


Published 1966 or after 


3.1 


.58 


1.9 


Medicine 


0.8 


3.92 


1.7 


Animal Care and Hobbies 


1.5 


.46 


2.1 


Cooking and Other Home 








Economics 


0 


1.33 


1.2 


Business Skills 


5.4 


1.92 


2.3 


Art Appreciation 








Published before 1966 


0 


.81 


0 


Published 1966 or after 


0 


2.32 


0 


Horticulture and Gardening 


0 


1.74 


0.4 


Architecture 


0 


.51 


0 


Art Techniques and 








Interior Decoration 


0 


1.97 


1.9 


Music 


1.9 


.58 


1.1 


Athletics 








Published before 1966 


0 


.97 


0.4 


Published 1966 or after 


0.8 


3.10 


0.6 


Entertainment 


2.3 


1.41 


1.9 


Literature and Rhetoric, 
not elsewhere classified 








Published before 1966 


0 


.56 


0 


Published 1966 or after 


0 


.75 


0 


Poetry 








Published before 1966 


0.4 


.46 


0.4 


Published 1966 or after 


0.8 


.87 


0.8 


Drama 








Published before 1966 


0.4 


1.11 


1.1 


Published 1966 or after 


1.5 


3.48 


2.1 
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Table 3.7 --continued 



Class a 


Percentage of 
Books Used 
in Library 
in March 


Percentage of 
Annual Circulation 
(circulation rate 
normalized to 
sum to 100) 


Percentage of 
Books Checked Out 
in March 


Fiction, classified in 
the Dewey Decimal 








System 

Published before 1966 


0 


.81 


0 


Published 1966 or after 


0.8 


1.60 


1.3 


Public Speaking 


0 


.12 


0 


Geography and Travel 






0.8 


Published before 1966 


1.5 


.52 


Published 1966 or after 


1.9 


2.03 


0.6 


Biography 




.48 


0.4 


Published before 1966 


0.8 


Published 1966 or after 


4.6 


1.10 


1.7 


History 








Published before 1966 


2.3 


.43 


2.3 


Published 1966 or after 


5.4 


1.16 


5.9 


General Fiction and 
Short Stories, not 
elsewhere classified 








Published before 1966 


1.1 


.77 


7.8 


Published 1966 or after 


8.0 


4.01 


11.8 


Juvenile Fiction 








Published before 1966 


3.8 


1.02 


2.7 


Published 1966 or after 


3.1 


1.37 


8.2 


Juvenile Nonfiction 








Published before 1966 


0.4 


.63 


1.3 


Published 1966 or after 


2.3 


1.14 


4.9 


Juvenile Teenage Fiction 








Published before 1966 


0.4 


2.18 


0.2 


Published 1966 or after 


0.8 


1.41 


0.6 


Preschool Fiction 


0 


3.02 


1.0 


Preschool Nonfiction 








Published before 1966 


0 


1.55 


0 


Published 1966 or after 


0 


1.92 


0.4 


Young Adult Fiction 


0 


6.38 


0.4 


Young Adult Nonfiction 


0 


1.16 


1.3 


Westerns 


0 


.73 


0 


Mysteries 






1.5 


Published before 1966 


0.4 


2.95 


Published 1966 or after 


1.5 


9.76 


1.3 


Recordings 


(b) 


.39 


(b) 


Science Fiction 








Published before 1966 


0 


-- 


0.9 


Published 1966 or after 


0 


-- 


0.9 


Reference, noncirculating 








Published before 1966 


10.0 


-- 


0 


Published 1966 or after 


12.3 


-- 


0 


Total Number of Books 


261 


— 


527 



^Tho classes in this table are the same as in Table 3.2 with the addition 
of Science Fiction and Reference, noncirculating. Additional disaggregation 
of books used in the March survey is given in Table A. 2 in Appendix A. 

^Not asked for. 
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ESTABLISHING PRICE 



Derivation of the appropriate price variable presents some conceptual prot> 
lems. When a book is first published, there is a minor problem because the library 
can often buy the book at a discount. However, we have assumed that the price to 
the library would be the same as that to the public, thereby biasing downward, to 
some extent, the absolute amount of benefits, but only changing the relative rank- 
ings to the extent that discounts differ among classes. 

Greater difficulties occur when a paperback edition is issued or when a book 
goes out of print. The issuance of a paperback edition means that the reader can 
obtain the book at a cheaper price. But does this reduce the benefit provided by 
borrowing the book? Presumably not for those who continue to borrow. However, 
if the paperback price is sufficiently low, some readers who otherwise would have 
borrowed the book will buy the paperback, and circulation will fall. In this case, 
readers who do borrow the book will be those who evaluate the benefit from borrow- 
ing at a relatively low rate, and the average benefit will fall. Unfortunately, we do 
not know the extent to which this happens, so we cannot adjust the ratio of benefits 
received by the borrower to those received by the owner. For this reason we have 
ignored the problem caused by paperbacks, which means that our measure of price 
probably overstates the benefits provided by those classes of books including rela- 
tively large proportions of paperbacks. If, however, the ratio of benefits received by 
the borrower to those received by the owner is as low as we believe, relatively fev/ 
readers will buy the paperback edition instead of borrowing the book, so that very 
little bias is introduced. (Since the model accounts for a fall in circulation, it is only 
the possible change in the distribution of willingness to pay that we do not measure.) 

A book that is out of print also presents a problem in measuring willingness to 
pay because the borrower does not have the option of purchasing the book on the 
market. Hence, he could be willing to pay much more than the former market price 
for the privilege of borrowing the book. If the library does not own an out-of-print 
book, the potential reader’s alternatives are interlibrary loan, rental libraries, other 
libraries, or, conceivably, advertising for a copy of the book. We have arbitrarily 
assumed that the cost of the cheapest of these alternatives is the correction factor 
b times the original price of the book. Since the proportion of circulation attributable 
to out-of-print books is unknown, the error introduced by this approximation is not 
known, but should not be too large. Table 3.8 shows the average price per volume 
by class. 



DERIVATION OP THE PROPORTION OP BORROWERS WHO WOULD 
HAVE BOUGHT THE BOOK IF THE LIBRARY DID NOT OWN IT 

One of the measures of intensity of preference that our model utilizes is the 
proportion of borrowers who would have bought the book if the library did not own 
it, the ait’s. To derive the ajt, we asked, during our user survey, whether library users 
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Table 3.8 



AVERAGE PRICE PER VOLUME PER CLASS 



Class 3 


Average Price 


Books Published 
Before i966 


Books Published 
After 1966 


Combined 


All Volumes 


$ 4.10 


$ 5.86 


$ 4.41 


General Reference! circulating 






5.65 


Philosophy 






3.42 


Psychology 


4.34 


6.30 




Religion! except Judaism 


3.68 


6.34 




Judaism 






3.30 


Sociology, Economics, Political Science 


4.34 


6.21 




Education 


3.37 


5.64 




Linguistics 


4.18 


10.82 




Mathematics and Statistics 






5.45 


Physical Sciences 






4.67 


Life Sciences 


5.51 


8.52 




Engineering and Technology 


6.54 


3.40 




Medicine 


3.10 


6.67 




Care and Training of Animals 






2.24 


Food and Cooking 






4.50 


Home Economics, except Food and Cooking 






4.13 


Business Skills 






4.90 


History of Art (Art Appreciation) 


14.27 


13.36 




Horticulture and Gardening 


3.41 


11.97 




Architecture 






10.86 


The Arts (Art Techniques) 






6.34 


Interior Decoration 






9.08 


Music 






3.82 


Hobbies and Indoor Recreation 






3.21 


Athletics and Outdoor Recreation 


7.17 


6.47 




Entertainment 


5.08 


12.13 




Literature and Rhetoric, 








not elsewhere classified 


3.40 


7.55 




Poetry 


2.36 


6.00 




Drama 


3.95 


3.56 




Fiction, classified in the Dewey 








Decimal System 


3.29 


5.19 




Public Speaking 






2.79 


Geography and Travel 


6.53 


6.82 




Biography 


4.93 


7.57 




History 


4.89 


8.79 




General Fiction and Snort Stories, not 








elsewhere classified 


3.30 


5.64 




Juvenile Fiction 


2.88 


3.59 




Juvenile Nonfiction 


3.17 


3.96 




Juvenile Teenage Fiction 


3.26 


4.05 




Preschool Fiction 


2.85 


3.56 




Preschool Nonfiction 


3.19 


3.11 




Young Adult Nonfiction 


4.44 


5.22 




Young Adult Fiction 






3.25 


Westerns 






3.05 


Mysteries 


3.11 


4.47 




Science Fiction 






4.65 


Recordings 






5.65 


French Language Books 






2.00 


Foreign Language Books, other than French 




• 


2.60 



a Classes are those given in Table 3.1, excluding Occultism. • 
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would have bought the books they used if the library did not own them. They 
answered "yes,” "no,” or "maybe.” We have made two calculations, one counting the 
"yes” answers as 1, the "maybe’s” as 0.75, and the "no’s” as 0.5, the other ignoring 
the "maybe’s” and counting the "yes” answers as 1 and the "no’s” as 0.5. The 
correlation coefficient between these two series is 0.90. Thus, it makes little differ- 
ence which we use; henceforth, we will use the series that values "maybe’s” as 0.75. 
Although we have used the resulting numbers to compute the final benefit/cost 
ratios, in Table 3.9 we have rescaled the numbers to lie between zero and one, so that 
they are true proportions. 14 



THE CORRECTION FACTOR TO OBTAIN THE VALUE OF LIBRARY 
SERVICES 

Although in Chapter II we made the assumption that the borrower of a book 
gets some fraction, bj, of the benefits of ownership and then showed that the bj are 
likely to vary across classes, we have found such variation impossible to measure. 
Hence, we now assume that the benefit obtained by a borrower of a book relative 
to the benefit derived by a purchaser is independent of the type of book and set all 
b; equal. The only marked inequality likely to occur in b, will be for Reference books, 
a good many of which were excluded from our sample because they do not circulate. 
For the classes in our sample, the assumption of equal bj seems reasonable. 15 

To give some notion of the actual magnitude of the bj’s, data on charges of rental 
libraries can be usedr Their prices would show what the marginal consumer (the 
consumer who is indifferent about renting or not renting) is willing to pay for the 
loan of the book. With rental-library data on price and circulation, a demand curve 
0 could be constructed and used to test the assumption that b is a constant, independ- 

ent of p, and does not vary across classes of books. Two price schedules were discov- 
ered. A rental library in New York State has the following charge schedule: For 
books costing less than $7, the charge is 10 cents per day with a minimum of 30 cents; 
for books costing between $7 and $9, the charge is 50 cents for the first 3 days and 
10 cents per day thereafter; for books costing more than $9, the charge for the first 
3 days is $1 and 10 cents per day thereafter. The average rental charge is about 70 
cents (Anderson 1968). No information is provided on the distribution of books 
among classes, but if thd average book costs around $7, b would be about 0.1 for the 
marginal consumer. Hunter’s Rental Library in Beverly Hills charges 10 cents per 
day for books "not in demand” and 15 cents per day for books "in demand.” No data 
are available on the average charge. The library tends not to buy "high-priced” 
books, since they do not pay for themselves given this price structure. These data 
seem comparable with those from New York. 

14 The a’s are appropriately scaled in units of titles, not volumes, since the borrower was, in effect, 
asked if he would buy the book if the library did not own the title. This complication was ignored. 

18 Robert Slighton has suggested that the percentage missing in each class might be proportional to 
the bj. With more reliable measures of this percentage, the suggestion seems worth pursuing. 
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Table 3.9 



PROPORTION OF BORROWERS WHO WOULD BUY THE BOOK IF THE LIBRARY 

DID NOT OWN IT 



Class 


Counting 

"Maybes" 


Ignoring 

lf Maybes n 


Reference, circulating 


.08 


.06 


Philosophy 


.14 


.06 


Psychology 






Published before 1966 


.18 


.10 


Published 1966 or after 


.10 


0 


Religion, except Judaism 






Published before 1966 


.20 


.14 


Published 1966 or after 


.20 


.14 


Judaism 


.20 


.14 


Sociology, Economics, Political Science 






Published before 1966 


.18 


.10 


Published 1966 or after 


.10 


0 


Education 






Published before 1966 


.18 


.16 


Published 1966 or after 


.18 


.16 


Linguistics 






Published before 1966 


.16 


.12 


Published 1966 or after 


.16 


.12 


Mathematics and Statistics 


.18 


.16 


Physical Sciences 


.18 


.16 


Life Sciences 






Published before 1966 


.18 


.16 


Published 1966 or after 


.18 


.16 


Engineering and Technology 






Published before 1966 


.40 


.36 


Published 1966 or after 


.40 


.36 


Medicine 


.26 


0 


Animal Care and Hobbies 


.20 


.08 


Cooking and Home Economics 


.22 


.16 


Business Skills 


.22 


.06 


Art Appreciation 






Published before 1966 


.12 


.08 


Published 1966 or after 


.04 


.04 


Horticulture and Gardening 






Published before 1966 


.22 


.16 


Published 1966 or after 


.22 


.16 


Architecture 


.08 


.06 


Art Techniques and Interior Decoration 


.30 


.16 


Music 


.60 


.54 


Athletics 






Published before 1966 


.36 


.34 


Published 1966 or after 


.36 


.34 


Entertainment 


.08 


0 


Literature and Rhetoric, 
not elsewhere classified 






Published before 1966 


.10 


0 


Published 1966 or after 


.10 


0 



[ continued ] 
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Table 3.9 --continued 



Class 


Counting 

"Maybes" 


Ignoring 

’’Maybes" 


Poetry 






Published before 1966 


.22 


.20 


Published 1966 or after 


.22 


.20 


Drama 






Published before 1966 


.20 


.12 


Published 1966 or after 


.20 


.12 


Fiction, classified in the Dewey 
Decimal System 






Published before 1966 


.10 


0 


Published 1966 or after 


.10 


0 


Public Speaking 


.20 


.08 


Geography and Travel 
Published before 1966 


.18 


.14 


Published 1966 or after 


.18 


.14 


Biography 






Published before 1966 


.18 


.06 


Published 1966 or after 


.18 


.06 


History 






Published before 1966 


.16 


.06 


Published 1966 or after 


.14 


.06 


General Fiction and Short Stories, 
not elsewhere classified 






Published before 1966 


.28 


.22 


Published 1966 or after 


.26 


.20 


Juvenile Fiction 






Published before 1966 


.30 


.18 


Published 1966 or after 


.38 


.30 


Juvenile Nonfiction 






Published before 1966 


.06 


0 


Published 1966 or after 


.32 


.20 


Juvenile Teenage Fiction 






Published before 1966 


.12 


.14 


Published 1966 or after 


.12 


.14 


Preschool Fiction 


.36 


.26 


Preschool Nonfiction 






Published before 1966 


.30 


.18 


Published 1966 or after 


.38 


.30 


Young Adult Fiction 


.12 


.14 


Young Adult Nonfiction 






Published before 1966 


.16 


.16 


Published 1966 or after 


.16 


.16 


Westerns 


.10 


.06 


Mysteries 






Published before 1966 


.10 


.06 


Published 1966 or after 


.10 


.06 


Science Fiction 


.46 


.40 


Recordings 


.20 


.12 
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NOTES ON THE CONSTRUCTION OF TABLE 3.9 

When responses in classes were fewer than seven, classes 
were combined and pooled estimates were used. The most fre- 
quent combination of classes was to combine those for before 
and after 1966 for the same class. This was felt to be justi- 
fied because those two classes were more likely to be similar 
with respect to willingness to buy and also because the mean 
across all classes for books published before 1966 was .20 
and the mean for all books published in 1966 and after was 
.22 (counting M maybc , s ,t as .50; ignoring "maybe's" gives 
figures of .12 and .14, respectively). Obviously this dif- 
ference is statistically insignificant; hence, pooling across 
time seems reasonable. In cases where an equals ai2 (that 
is, where tho a before 1966 equals the a after 1966), the 
data have been pooled. There also had to be some pooling 
across classes. There were no responses in the class of 
Psychology, and so the responses for Sociology, Economics, 
and Political Science were used as an estimate. Mathematics 
and Statistics, the Physical Sciences, and the Life Sciences 
were pooled. There were no responses at all for Art Ap- 
preciation or for Architecture. The a*s for these classes 
were estimated from the a*s for Reference works. Cooking 
and Home Economics was pooled with Horticulture and Garden- 
ing. No books in Literature and Rhetoric, not elsewhere 
classified, were consulted; the a's for this class were 
estimated to be the same as for Fiction, classified in the 
Dewey Decimal System. There wan only one book consulted 
in Public Speaking; it was pooled with Hobbies and Animal 
Care to obtain a common estimate. No Westerns were con- 
sulted in the user survey; the estimate for ffysteries was 
used instead. Young Adult Fiction and Juvenile Teenage 
Fiction were combined. Preschool Fiction was included 
with Juvenile Fiction and Preschool Nonfiction was included 
with Juvenile Nonfiction. Although no books in Science 
Fiction were included in the sample whose circulation was 
followed, the a*s calculated from the Science Fiction books 
are included here; they were well above the mean. Judaism 
was pooled with Religion. 



On the basis of this very sketchy evidence, we will assume b to be 0.1. This choice 
seems conservative; if b is much less than 0.1, it will not be worthwhile to take the 
time and trouble to go to the library at all. It bears repeating, however, that unless 
b varies across classes, the relative ranking of classes is invariant to the size of b. 



THE DISCOUNT RATE 

To compare future benefits with present ones, a discount rate is needed. We 
have chosen to work with a 4 percent rate and a 10 percent rate. These rates are 
chosen as examples of those that are felt to be moderately low and moderately high. 
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Choice of the discount rate determines the weight to be given to circulation in later 
years relative to circulation now. Books such as best sellers that have their greatest 
circulation in the years shortly after publication are favored if the discount rate is 
relatively high, and conversely if the discount rate is relatively low. Also, a high 
discount rate means that all the benefits derived from an asset such as a book are 
valued less highly than the benefits available from other current expenditures (such 
as, for example, additional personnel at the charge-out desk). 

In our formulation of the problem, there are two time periods, before 1966 and 
1966 and after. We can thus obtain weights to be assigned to circulation in both 
periods from the choice of the discount rate. The weights for early and late periods 
are 20.4 and 4.6, respectively, using a 4 percent discount rate, and 5.8 and 4.2 using 
a 10 percent rate. 16 The weights are more sensitive in the lower range; an 8 percent 
rate would yield weights of 8.2 and 4.3. We have assumed that a book provides 
benefits forever. While this may seem like an extreme assumption, modifying it to 
25 years (or so) would change the numbers very little. This is because circulation far 
in the future is very heavily discounted. For example, at a 10 percent discount rate, 
91 percent of the benefits of a book will have been realized after 25 years, even if 
the book has an infinite life and continues to circulate at its present rate. 



RESULTS OF APPLYING THE MODEL 



What we have derived so far is an operational measure of the benefit provided 
the community by an average volume in each of our classes. Three more facts are 
needed to implement this model completely: the cost of the benefits provided; how 
circulation in a class changes as books are added; and what distributional con- 
straints are placed on book purchase (if any) to ensure that some readers’ prefer- 
ences are not completely ignored. 

Cost figures are available. For any new book, the acquisition' cost is the cost of 
the book plus the labor costs of selecting, cataloging, and processing it. In Chapter 
V, this latter set of costs is shown to be $5.55 per book. This figure we assume to be 
constant as the number of books purchased changes. The benefit/cost ratio of addi- 
tional books in the t th class is then 



(3.3) 



Bi . f~ ai ignqngi ai 2 pi 2 qi 2 r.. ~1 

C, ” U1 l_p,, + 5.55 p„ + 5.55 J’ 



10 These numbers are derived as follows: An asset that yields $1 per year in perpetuity is worth $l/r 
today, where r is the discount rote. We hove, in effect, divided perpetuity into two periods, the first B years 
and the remainder of the asset's life. The portion of the asset’s value that is recovered in the first 5 years 
is 

S =l/(l + r)>. 

1 = 0 

(Actually the Bum should be from i = 0.5 to i = 4.5 in unit steps, but for computational ease, we have 
kept i as on integer.) The portion that is recovered over the remainder of the asset’s life is (1/r) minus 
the sum in the above equation. 
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where r 4 and r a stand for the weights derived from the discount rate. 17 

If we could assume that the circulation of books was a constant fraction of the 
number of books bought by the library, the acquisition problem would be straightfor- 
ward. The library would simply buy books in the class that had the highest benefit 
/cost ratio until it violated a distributional constraint; then it would purchase in the 
next highest, and so forth. For example, the library would buy only Mysteries until 
it felt that it was giving enough service to readers of this class of books. 

If, however, as is likely, circulation in a class decreases as the number of books 
in the class increases (because not all books in the class are equally popular and the 
library buys the most popular books first), the benefit provided by an additional book 
in a class is less, the greater the number of books bought in that class. In this case, 
to optimize one would need to know how circulation decreased as the number of 
books in a particular class was increased. Since we do not know this, we can only 
indicate which classes the library should begin to strengthen. Those are naturally 
the ones with the highest benefit/cost ratios. We indicate the benefit/cost ratios for 
various aggregations of books and various discount rates in Tables 3.10 and 3.11. 

The rankings are not very sensitive to either the discount rate or the aggrega- 
tion scheme used. (Recall that the use of the lower discount rate means that book 
classes whose circulation does not fall ofT rapidly are more favored.) Although there 
may appear to be some discrepancies between the rankings as a result of using the 
two discount rates, Spearman’s rank correlation coefficient between the two rank- 
ings is 0.94, which indicates that there is close agreement. 

No matter which computation scheme is employed, Mysteries have the highest 
benefit/cost ratio. Given their circulation rate in Tables 3.5 and 3.6, this is not 
surprising. Mysteries published after 1966 circulate every 3 weeks, which is much 
more frequently than books in any other class. After Mysteries, the choice of dis- 
count rate plays a role in determining the exact ranking. As expected, Adult Fiction 
is one of the classes most sensitive to the discount rate. This class ranks much higher 
when the 10 percent discount rate is used, meaning that the circulation of books in 
this class decreases more rapidly than that in other highly ranked classes. Aggregat- 
ing the books into a minimum of ten titles per class has lowered the rankings of some 
of the classes that were highly ranked in the three-titles-per-class aggregation. For 
example, Art Techniques has been combined with Architecture and Interior Decora- 
tion, Young Adult Fiction has been combined with Juvenile Teenage Fiction, and 
Mathematics and Statistics has been combined with Physical Sciences. 

Another way to assess the results is to note that in the Fiction classes, Myster- 
ies, Preschool Fiction, and Young Adult Fiction have the highest benefit/cost ratios. 
In the Nonfiction classes, Art Techniques, Psychology, and Business Skills are the 
highest. The low ranking of the circulating Reference class is not surprising, since 
most books in this class are used in the library. For that reason it should not be taken 
as indicative of the benefit/cost ratio of Reference books in general, which would 
probably be much higher. Weftave already shown that Reference books account for 



17 Books given to the library, of course, have price (pj) equal to zero. In our calculations, however, we 
have valued all books at their market price, thus ignoring gifts. 
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Table 3.10 



CONSERVATIVE BENEFIT/COST RATIOS: MINIMUM OF THREE TITLES PER CLASS 





Class 


4% Discount 
Rate 


10% Discount 
Rate 


Rank Using 
10% Rate 


1 . 


Mysteries 


4.15 


2.53 


1 


2. 


Preschool Fiction 


3.46 


1.38 


3 


3. 


Art Techniques 


3.40 


1.36 


5 


4. 


Young Adult Fiction 


2.92 


1.17 


7 


5. 


Mathematics and Statistics 


2.89 


1.16 


8 


6. 


Psychology 


2.78 


1.51 


2 


7. 


Business Skills 


2.67 


1.07 


11 


8. 


Athletics and Outdoor Recreation 


2.57 


1.37 


4 


9. 


Entertainment 


2.20 


0.88 


14 


10. 


Art Appreciation 


2.12 


1.08 


10 


11 . 


Young Adult Nonfiction 


1.98 


1.11 


9 


12. 


Juvenile Teenage Fiction 


1.94 


0.74 


17 


13. 


Preschool Nonfiction 


1.90 


0.81 


16 


14. 


Drama 


1.88 


1.00 


12 


15. 


Cooking and Other Home Economics 


1.74 


0.70 


19 


16. 


General fiction and Short Stories, 
not elsewhere classified 


1.72 


1.21 


6 


17. 


Medicine 


1.71 


0.96 


13 


18. 


Life Sciences 


1.57 


0.87 


15 


19. 


Linguistics 


1.42 


0.43 


27 


20. 


Geography and Travel 


1.23 


0.72 


18 


21. 


Engineering and Technology 


1.22 


0.43 


26 


22. 


Juvenile Fiction 


1.17 


0.54 


21 


23. 


Religion, except Judaism 


1.14 


0.45 


24 


24. 


Physical Sciences 


1.11 


0.44 


25 


25. 


Fiction, classified in the Dewey 
Decimal System 


0.92 


0.50 


23 


26. 


Music 


0.92 


0.37 


31 


27. 


Education 


0.90 


0.56 


20 


28. 


Architecture 


0.88 


0.35 


32 


29. 


Philosophy 


0.81 


0.33 


34 


30. 


Biography 


0,76 


0.43 


28 


31. 


Juvenile Nonfiction 


0.72 


0.38 


30 


32. 


History 


0.70 


0.43 


29 


33. 


Westerns 


0.69 


0.28 


36 


34. 


Horticulture and Gardening 


0.69 


0.51 


22 


35. 


Sociology, Economics, Political 
Science 


0.62 


0.35 


33 


36. 


Recordings 


0.57 


0.23 


38 


37. 


Literature and Rhetoric, 
not elsewhere classified 


0.53 


0.28 


37 


38. 


Poetry 


0.48 


0.29 


35 


39. 


Hobbies and Indoor Recreation 


0.46 


0.18 


39 


40. 


Reference, circulating 


0.38 


0.15 


40 


41. 


Judaism 


0.21 


0.08 


41 


42. 


Public Speaking 


0.11 


0.05 


42 
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Table 3.11 



CONSERVATIVE BENEFIT/COST RATIOS: MINIMUM OF TEN TITLES PER CLASS 





Class 


4% Discount 
Rate 


10% Discount 
Rate 


Rank Using 
10% Rate 


1 . 


Mysteries 


4.15 


2.53 


1 


2. 


Preschool Fiction 


3.46 


1.38 


3 


3. 


Psychology 


2.78 


1.51 


2 


4. 


Business Skills 


2.67 


1.07 


7 


5. 


Art Techniques and Architecture 


2.62 


1.05 


8 


6. 


Young Adult and Juvenile Teenage 
Fiction 


2.28 


0.89 


11 


7. 


Art Appreciation 


2.12 


1.08 


6 


8. 


Young Adult Nonfiction 


1.98 


1.11 


5 


9. 


Preschool Nonfiction 


1.90 


0.81 


13 


10. 


Drama 


1.88 


1.00 


9 


11. 


Medicine 


1.71 


0.96 


10 


12. 


Adult Fiction 


1.69 


1.18 


4 


13. 


Mathematics and Physical Sciences 


1.58 


0.63 


16 


14. 


Life Sciences 


1.57 


0.87 


12 


15. 


Recreation 


1.48 


0.71 


15 


16. 


Geography and Travel 


1.23 


0.72 


14 


17. 


Engineering and Technology 


1.22 


0.43 


19 


18. 


Juvenile Fiction 


1.17 


0.54 


18 


19. 


Philosophy and Religion 


0.96 


0.38 


22 


20. 


Education 


0.90 


0.56 


17 


21. 


Music and Recordings 


0.84 


0.34 


25 


22. 


Biography 


0.76 


0.43 


20 


23. 


Juvenile Nonfiction 


0.72 


0.38 


23 


24. 


History 


0.70 


0.43 


21 


25. 


Literature and Rhetoric, not 
elsewhere classified, and 
Linguistics 


0.63 


0.30 


26 


26. 


Sociology, Economics, Political 
Science 


0.62 


0.35 


24 


27. 


Poetry 


0.48 


0.29 


27 


28. 


Reference, circulating 


0.38 


0.15 


28 



more than 20 percent of all in-library use, and that in-library use is a significant 
fraction of total use. Art Techniques and Art Appreciation both rank relatively high, 
indicating that the art collection project of the Friends of the Beverly Hills Library 
is meeting a demand. 18 

The absolute size of the benefit/cost ratios is sensitive to the discount rate 
employed. A great many individual ratios are over 1. For the entire collection, the 
benefit/cost ratio is around 1.5, using a 4 percent discount rate and around 0.6, using 
a 10 percent discount rate. It should be stressed, however, that these are conservative 
estimates for a number of reasons: (1) In-library use has not been valued at all, and 
it may account for one-quarter to one-third of total use. (2) It is likely that some 
books that circulate more than average were excluded from the sample, since actual 
circulation exceeds that predicted by the sample by 25 percent; total benefits would 

'* Although the demand appears to be generated by a very small group. (See Chapter VII.) 
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then be understated by this amount.(3) The price used to evaluate benefit to the 
community was the price the library paid for the book; however, for many books the 
individual purchaser would have to pay a higher price for the book than the library, 
so that the benefit that the community receives has been understated. (4) The ratio 
of benefit received by a borrower to that received by an owner was set at 0.1, which 
we feel is quite conservative; changing this ratio to 0.2 would have the effect of 
doubling all the benefit/cost ratios. (5) We have treated books that the library 
receives as gifts as though they were purchased. If books received as gifts circulate 
less than books that the library purchases, we have understated the circulation and 
hence the benefit of books to which the library allocates its book budget. The costs 
of processing donated books are far from negligible, however. (6) Out-of-print books 
that circulate may, on the average, yield a higher benefit than we have attributed 
to them. On the other hand, we have calculated the average circulation rate for 
books that the library has already acquired. If additional books circulate less than 
those that are acquired first (that is, if circulation does not rise proportionately with 
book stock), then we have overpredicted circulation for additional books. Moreover, 
including paperbacks in our calculations would lower the amount of benefit. 

Taking all of these factors into account could result in scaling all the benefit 
/cost ratios upward by, say, 50 percent. However, our chief interest has been in the 
allocation of a given book budget among classes of books and not in the proper size 
of the book budget. For allocating a given book budget, it is the relative benefit/cost 
ratios that matter and not their absolute size. Even if all of the qualifications given 
above were taken into account, the relative rankings would probably not change 
very much. Thus, we conclude that the more highly ranked classes are the classes 
that should be strengthened. 

It should be emphasized that the gains from reallocating the book budget, in 
terms of the benefits that the library can provide to the community, are significant. 
The most highly ranked classes have benefit/cost ratios that exceed the lowest- 
ranked classes by factors of roughly 20. Provided circulation in these classes does 
not fall ofT rapidly as holdings in them increase, orienting acquisition policies toward 
the highly ranked classes will pay sizable dividends. 



FUTURE IMPLEMENTATION OF THE BOOK-SELECTION 
MODEL AT THE BEVERLY HILLS LIBRARY 

Continuing use of the book-selection model depends on generation of the kinds 
of data that have been used in this chapter, specifically, information on the circula- 
tion rate of each book, its price, the proportion of the community that would buy 
it if the library did not own it, and the processing costs associated with it. Then, given 
a discount rate and the assumption of equal bi (the ratio of benefits of a borrower 
to those of an owner) across book classes, relative benefit/cost ratios can be cal- 
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culated for each book and average benefit/cost ratios computed for classes of books. 10 
Since information on the proportion of the community that would buy the book is 
difficult to obtain, we recommend that the library continue to use the data we have 
collected (shown in Table 3.9) for a number of years, after which it would be appro- 
priate to resurvey users. 

Circulation rates can be collected as part of an automated circulation system, 
as described in Chapter VI. Such information will be difficult to obtain without an 
automated circulation system and will have to be collected on a sample basis, as was 
done in this study. With an automated system, our classes could be retained, or a 
greater number of more narrowly defined classes could be specified. Estimation of 
circulation rates in more narrowly defined classes would be possible, since informa- 
tion on the circulation of the entire collection would be available. 20 

An automated system could also detect very popular books, so that additional 
copies could be ordered and the benefits provided by the book collection increased. 
An appropriate criterion might be to buy an additional copy if the benefit/cost ratio 
for the additional copy exceeded the average for its class or for the library. This is 
a modification of the criterion suggested by Morse (1968), who discusses at length 
the problem of ordering additional copies. 

A better adjustment for the time profile of circulation would also be possible 
with an automated circulation system. Each class of books could be grouped into 
more narrowly defined time classifications, say, books 2 years old or less, books from 
3 to 5 years old, books 5 to 10 years old, and so forth, instead of merely less than 
and more than 5 years old as we have done. Even more specific time groupings might 
be possible. In this case the discount rate or weight applied to each time period would 
have to be calculated; this could be done using the formula shown in footnote 16. 21 

Data on prices of new books could be routinely collected as part of new book 
processing, thus providing information on the costs of acquiring books in various 
classes. If the "hybrid” circulation system described in Chapter VI is adopted, a 
punch card for each book will have to be prepared. The card could include informa- 
tion about the price of the book, so that prices of circulating books could be kept. 
This would supply the information needed to calculate benefits provided by the 
various classes in the collection. 

Costs of selecting and processing new books will also have to be calculated. If 
a program budget is prepared each year, such costs will be readily available. To 

Improved calculations can be made relative to those in this chapter. Specifically, a benefit/cost ratio 
can be calculated for each title, and then these ratios averaged to yield the average benefit/cost ratio in 
a class. Our method was to calculate the average price, the average circulation rate, and so forth, and 
then compute the product of* the averages rather than the average of the product. This procedure is 
justified if the variables are independent of each other, an assumption that appears to hold in our sample, 
since the correlation between average price per class and average circulation per class was essentially 
zero (r = -0.0064). Further work, however, can relax this assumption. 

aw One would have to disaggregate the a*s and the p*s as well; estimates ofthe values of the a’s could 
be made from the data in Table 3.9. The prices of new books will have to be collected; Table 3.8 can be 
used to estimate the average price of books already in the collection. 

21 The summation of terms would correspond to the relevant years. For example, i takes on the values 
0 to 4 in footnote 16; under the above scheme it would take on the values 0 to 2, 3 to 5, 5 to 10, and so 
forth, with the last period having a weight equal to 1/r minus the sum ofthe terms that have come before. 



prepare such a budget, it will be necessary to collect data on the allocation of staff 
time to various programs. The model used in Chapter V can be followed for this 
purpose. 

Over time the community’s tastes in books will change, and acquisition policies 
will be able to close the current gaps between user demands for classes of books and 
their representation in the collection. As this happens, the calculations made in this 
chapter will cease to be valid and new ones will have to be derived. Such calculations 
will be quite costly without the capability of processing the necessary data on the 
use and costs of the book collection. 
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IV 



WHO USES THE LIBRARY 

AND HOW MUCH DO THEY USE IT? 



A striking fact to emerge from our analysis of the Beverly Hills Public Library 
is that it is very heavily used relative to other public libraries. To ascertain the 
community’s use of its library, we made a mail survey of registered voters in Beverly 
Hills late in 1970. Details of how this community survey was conducted are reported 
in Appendix B. 



CARDHOLDING AND USE BY THE COMMUNITY 

As Table 4.1 shows, about 50 to 60 percent of the households in Beverly Hills 
possess one or more library cards, a very high percentage.' Comparable figures from 
other areas are shown in Table 4.2. Most of them are well below 60 percent and most 
are biased upwards. They were generally gathered by counting the number of li- 
brary cards and dividing by an estimate of the population. The accuracy of this 
method depends on weeding out cardholders who have died or moved away. To do 
so can alter the percentage quite sharply, as was shown in Montclair, New Jersey, 
when updating the list of cardholders reduced the percentage of the population with 
a card from 41.7 percent to 30, a drop of 25 percent (Berelson 1949). The 1939 Chicago 
survey, the only other example of a mail survey, found that only 6 percent of the 
residents had cards. Note that our measure is a measure of the percentage of 

1 The numbers in Table 4.1 and elsewhere are biased upward by ignoring the estimated 16 percent 
of the population that is not registered to vote. The bias is not likely to be large, however. 



Table 4.1 



LIBRARY CARDHOLDING IN BEVERLY HILLS 

Percentage of 
Cardholders 

Initial respondents (39%) of total sample) 68.2 

Respondents to follow-up 3 (21% of total sample)... 53.6 



Si 

If nonrespondents are as likely to have cards as those 
responding to a follow-up, 59% of the households in Beverly 
Hills have cards. If they are half as likely to hold a card, 
49% of the community are cardholders. 



Table 4.2 

LIBRARY CARDHOLDING IN OTHER AREAS 

Percentage of 



Place and Date Cardholders 

(1) California Residents, 1965 30 

(2) Indiana Residents, 1967 40 

(3) Colton, California, Residents, 1965 50 

(4) Ontario, California, Residents, 1965 57 

(5) San Bernardino Residents, 1965 35 

(6) San Bernardino County Residents, 1965 33 

(7) Redlands, California, Residents, 1965 58 

(8) Upland, California, Residents, 1965 *83 

(9) Montclair, New Jersey r Residents, 1947 30 

(10) All United States Residents, 1947 25 

(11) Chicago, Illinois, Residents, 1939 a 6 

(12) Hayward, California, Residents, 1955 19 



Sources: (1), (3)- (8) Hart and Palmer (1966); 

(2) Pfister and Milliman (1970); (9), (10) Berelson (1949); 
(11), (12) Camovsky (1967). 

Survey methods similar to ours. 
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households that possess at least one card, which could differ from the percentage of 
the population that holds a card. a 

Although the percentage of cardholders in Beverly Hills is high, a somewhat 
disturbing fact is that a substantial number of individuals who do not now have a 
library card once did. Of the households that do not have cards, 32 percent had them 
at one time. In other words, about 15 percent of the households in the community 
once had a card, but now do not. One possibility is that such households are com- 
posed of aged persons who no longer enjoy reading. However, in only one-third of 
these households is the head of household over 65 years of age. Hence, while the 
library appears to serve a large part of the community, it would seem that its 
potential is still greater. 

In Beverly Hills, actual use of the library, as opposed to cardholding, also ap- 
pears to be high relative to other areas. Visits per year by the person in the 
household who uses the library the most average between 15 and 20, or about one 
visit every 3 weeks. (The number of visits by the entire household, of course, may 
be considerably higher.) No comparable statistics on the number of visits were 
found, but there are some comparable statistics if we look at the distribution of use. 
Table 4.3 shows the distribution of visits per year to the Beverly Hills Library by 
the person in the household who uses the library the most. Only 17 percent of the 
households who responded said they made no use of the library, and nearly half the 
households use the library once a month or more. If nonrespondents are all assumed 
not to use the library, 40 percent of the households do not use the library. This is 
an extreme assumption, and the true figure lies somewhere between 17 percent and 
40 percent. Table 4.4 shows somewhat comparable statistics from other areas. The 
New York State study attempted to control for educational differences among com- 
munities by measuring the percentage of the college graduates in a community 
whom a public library attracted. In Beverly Hills, 41 percent of those households 
headed by a college graduate used the library. 



VARIATION IN CARDHOLDING AND USE 

It is interesting to ask what determines variation in the use of the library 
among households. That is, can we find common characteristics among households 
that use the library intensively? If so, we can determine what kinds of households 
benefit from public provision of library services. In analyzing the distribution of 
public services, households are traditionally classified by income group; that is, the 
usual question is, Which income groups benefit from and which pay for various 
public services? The literature on public libraries has made some effort to answer 
this question; the usual conclusion is that it is the middle class who benefits; the 
upper class is thought not to use the library, nor do the poor (Leigh 1950, Ennis 

“ Since nil members of the household can use one card, the household seems to be the appropriate 
unit of observation. 



Table 4.3 



DISTRIBUTION OF VISITS TO BEVERLY HILLS LIBRARY BY PERSON IN HOUSEHOLD 

WHO USES THE LIBRARY THE MOST 



Distribution of Visits 


Percentage 
of Respondents 


Percentage of Sample If Non- 
respondents Are All Assumed 
Not To Use Library 


No Use 


17.0 


40.7 


Fewer than one visit per year 


5.2 


3.7 


One or two visits per year 


9.4 


6,7 


Three to six visits per year 


21.8 


15.6 


One to three visits per month 


29.8 


21.3 


One visit per week 


12.2 


8.7 


Two visits per week or more 


4.6 


3.3 



Table 4.4 





USE OF 


PUBLIC 


LIBRARIES IN OTHER AREAS 




Place and Date 




Percentage of Library 
Users and Nonusers 


(1) 


Indiana, 1967.. 




the women did not use the li- 
brary at all 


(2) 


Cleveland, 1966 




76.4% of the adults had not 

used the library within pre- 
vious 6 weeks 


(3) 


Chicago, 1968.. 






(4) 


New York State, 


1965.. 


tract 15-30% of the college 
graduates in a community 


(5) 


United States, 


1947 . . . 





the library in the previous 
year; of the users, 20% used 
the library once a week or 
more; 50% used it less than 
once a month 



Sources: (1), (2) Pfister and Milliman (1970); 

(3) Martin (1969); (4) University of the State of New York (1967); 
(5) Berelson (1949). 



1965). a Libraries are generally financed by the property tax, and the incidence of the 
property tax is similar to this distribution of benefits (Netzer 1966). 4 However, the 
assertion that high-income and low-income households do not use the library re- 
ceives very weak support from our evidence; in Beverly Hills, usage is nearly in- 
dependent of income. 

If income isn’t associated with library usage, what is? By far the most important 
factor in explaining variation in cardholding and use across households is the pres- 
ence or absence of a child living at home. Table 4.5 shows the distribution of card- 
holding according to whether or not the household includes a child. Over 90 percent 
of the households with a child living at home have a card, but only 55 percent of 
two-person households with no child have a card and 40 percent of one-person 
households. Age also appears to have an effect on use; Table 4.6 shows that if we 
group households by age of the head of household, there is little difference among 
households with heads under 65 in terms of use, but households with heads over 65 
use the library only half as much. 

This latter statistic points up a difficulty with this type of analysis. How do we 
know if the dropoff in usage among those over 65 is due to age or to the fact that 
no child is likely to be living at home? To answer that question, a more complicated 
analysis is needed. What we need is a tool that permits us to hold one variable 
constant while allowing another to vary. Such a tool is multiple regression analysis. 
To use it we hypothesize that use and cardholding are functions of a number of 
variables. For lack of information we make the functions linear: 

(4.1) Probability Household Holds a Card = cti Presence of Child at Home 
+ a 2 Education of Head of Household + a 3 Use of Library + a 4 Age 
of Head of Household + a 5 Employment Status of Female in 
Household + a G Distance of Household from Library + Other Possible 
Variables + an Error Term. 

(4.2) Use of Library = /3, Presence of Child at Home + /J 2 Education of 
Household Members + /3 a Income of Household + Other Possible 
Variables -f an Error Term. 

In the above equations, the a’sand fi’s are constants to be estimated. Variables such 
as the presence of a child take the value 1 if the household includes a child, zero if 
not. Variables such as the education of the head of the household are in terms of 
number of years of education. The advantage of assuming the relationship to be of 
this form is that we can estimate the effect of certain variables, such as the presence 
of a child, while holding other relevant variables, such as age, constant. 

Equations 4.1 and 4.2 assume that cardholding is a function -of use, but use is 

3 It should be noted, though, that willingness to pay taxes in support of the library may not be well 
correlated with use; a number of individuals replying to the questionnaire noted that although they 
themselves did not use the library, they thought it was an important civic resource and were willing to 
support it. This seems to be additional evidence that libraries are endowed with what has elsewhere been 
called a "halo” effect (Leigh 1950). 

4 Morgan, ct al. (1962), however, indicates that the property tax is regressive. 
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Table 4.6 



EFFECT OF AGE OF HOUSEHOLD HEAD ON LIBRARY USE 

Visits per Year by Person 



Age of Head Using the Library Most 

of Household (respondents only) 

Under 25 20.2 

25-39 19.9 

40-64 21.9 

65 or over 10.8 



not a function of cardholding. That is, it is assumed that there is no causal relation- 
ship between cardholding and use, that the direction of causality runs from desired 
use to cardholding, and that cardholding merely reflects desired usage. This assump- 
tion seems reasonable, and it is important in measuring the effect of use on cardhold- 
ing. 5 This formulation also implies that if a variable such as the presence of a child 
afreets use of the library, and use affects cardholding, there is an indirect as well as 
a direct effect of the presence of a child on cardholding. 

Let us now examine the effects of the different variables on cardholding and use. 
These effects are shown in Table 4.7.° The first and second equations in Table 4.7 
are estimates of Eq. 4.1; the third and fourth, of Eq. 4.2. Cardholding is measured 
as a variable that takes the value 1 if an adult has a card, 0.5 if only a child has a 
card, and zero if no one in the household has a card. Use is measured as visits per 
year by the person who uses the library the most. 

Table 4.7 reinforces the conclusions that were reached above on the importance 
of children living at home to library cardholding and usage. The first equation shows 
that, all other things equal, the presence of a child raises the likelihood that the 
household will have at least one card by 22 percentage points. If the head of the 
household is under 25, all other things equal, the household is 18 percentage points 
less likely to have a card than if the household is headed by someone between 25 
and 64; and if the head is 65 or over, the household is 12 percentage points less likely 
to have a card. Thus, the absence of a child and the presence of an aged head combine 
to make cardholding low among the aged, but the absence of a child is the more 
important factor. Use does affect cardholding; every ten visits raises the likelihood 
of having a card 3 percentage points. 7 Each year of education (up to a maximum of 

8 If use and cardholding are Functions of each other, their separate effects cannot be disentangled 
unless a variable that affects cardholding but not use, and another variable that affects use but not 
cardholding, can be specified a priori. In technical terms the coefficients would not bfe identified. Our 
formulation is recursive. 

“ A discussion of the econometric techniques used to estimate the numbers shown in Table 4.7 can 
be found in Appendix B. 

7 The problem of bias in the estimation of this coefficient is discussed in Appendix B. 
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17) raises the probability of having a card 3 percentage points. Cardholding falls oflf 
the farther the household lives from the library, 4 percentage points for each mile. 
Finally, one surprising result is that households with employed females are 7 per- 
centage points more likely to hold a card than households without an employed 
female. 

The second equation can be ignored. For a discussion of it, see Appendix B. 

The third and fourth equations show that, despite the multiplicity of factors 
affecting cardholding, very little other than the presence of a child makes a differ- 
ence in households’ actual useof the library. Households with children make on the 
average fourteen or fifteen more visits per year to the library than households 
without children. Variables not entered, such as age, are not significantly associated 
with use. Moreover, those that are entered do not have a strong effect on use either. 
A household headed by an individual with 4 more years of education than the head 
of another household will, other things equal, only average two more visits per year. 
Those who buy books are slightly more likely to use the library; a household that 
spends $100 more on books than another, all other things equal, will average about 
one more visit per year to the library. 8 If book expenditure is held constant, 
households with higher incomes are only slightly less likely to use the library; 9 a 
$25,000 difference in income will result in an annual reduction of one library visit. 
Nevertheless, the effect is in the expected direction. 10 However, the coefficients of 
education, income, and book expenditures are not significantly different from zero 
even at a 10 percent level." 

The fifth equation in Table 4.7 shows the sum of both the direct and indirect 
effects of use upon cardholding. These estimates are the result of substituting the 
equation for use (Eq. (4) in Table 4.7) into the equation for cardholding (Eq. (1) in 
Table 4.7). The effect of use on cardholding is sufficiently small that the total effect 
is not very different from the direct effect. 



WHO USES THE LIBRARY? 

While we have quantified the effect of variables, such as a child’s living at home 
upon the household’s use of the library, we have not determined who in the 
household uses the library. This information was obtained in our user survey. The 

8 The positive association between book purchases and library services does not indicate that they 
are complementary in a technical sense; some individuals may merely place a higher value on reading. 

9 Regressing the logarithm of book expenditure upon the logarithms of income and education yields 
elasticity estimates of 0.21 and 0.15, respectively. 

10 This elTect is probably best explained by a straightforward price-of-time argument (Becker 1965, 
Linder 1970). Higher-earrling individuals tend not to use time-intensive activities such as libraries. If so, 
the proper variable to use is earnings, not income; inclusion of property income will tend to bias the 
coefficient toward zero. Removing the bias, however, would in all likelihood leave income still a rather 
insignificant factor. 

1 1 We tested the hypothesis that the rich and poor do not use the library by specifying use as a function 
ofincome squared as well as income. The squared term was most insignificant and positive (t = 0.1), and 
the linear term was also insignificant, implying that usage is independent of income. 
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survey showed that use of the library is disproportionately concentrated among 
students, so it is not surprising that households with children living at home make 
greater use of the library. Among other things, users were asked their age and their 
educational status. Table 4.8 shows the age distribution of library users and the age 
distribution of the Beverly Hills population. It is obvious that the library is heavily 
used by persons under 25, many of whom are students. Table 4.9 shows that nearly 
half of the adult users of the Beverly Hills Library in 1970 were students. What is 
surprising, however, is that many of them were college and university students, even 
though there is no college or university in Beverly Hills. The first line of Table 4.9 
shows that 19 percent of all the users of the library were students in colleges and 
universities, while 27 percent were students in high school or below. The third and 
fourth lines show the educational distribution of nonstudent users and of heads of 
households in the community. 

Not surprisingly the more highly educated households make greater use of the 
library than the less well educated, but the difference is not great. Thus, the major 
findings of the regression analysis of use based on the community survey are 
confirmed by the results of the user survey; namely, that the presence or absence 
of a child living at home is the most important determinant of household usage. 
Since students are the largest identifiable users of library services, and since most 
students are children living at home, such a result was to be expected. The user 
survey also showed that educational level perseexerts only a minor influence on use, 
as was found in the regression analysis of the community survey. 

While students use the library chiefly for school-related purposes, most other 
individuals use it to obtain material for leisure reading. Table 4.10 shows the reasons 
given in our user survey; leisure reading and school-related assignments predomi- 
nate. The large number of persons listing "Other” indicates that the question was 
flawed in design; using the library to obtain materials for school assignments was 
not distinguished from using it as a study hall. Likewise, use of the library to obtain 



Table 4.8 



AGE DISTRIBUTION OP ADULT LIBRARY USERS IN BEVERLY HILLS 





Under 25 


25-39 


40-64 


65 or over 


Total 


Number in sample 


223 


91 


122 


29 


465 


Age distribution 
of adult users 


48.0% 


19.6% 


26.2% 


6.2% 


100% 


Age distribution of 
Beverly Hills popu- 
lation over age 15 a 


14.3% 


17.5% 


45.2% 


23.0% 


100% 



^aken from 1970 Census, preliminary data. 
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Table 4.10 



REASONS FOR USE OF THE LIBRARY 



Reason 


Total Number 
of Responses 


Percentage of 
Total Responses 


To obtain leisure 
reading material 


165 


36.2 


School-related purposes 


134 


29.4 


Job-related purposes 


42 


9.2 


To attend lecture 


2 


0.2 


To see film 


9 


2.0 


Leisure reading and 
school -related purposes 


14 


3.1 


Leisure reading and 
job-related purposes 


11 


2.4 


School- and job-related 
purposes 


1 


0.2 


Other 


78 


17.1 


Not stated 


26 


— 



audiovisual materials was not asked about explicitly. Both of these categories may 
be part of "Other.” 

Table 4.11 shows the cross-classification of students and reasons for libraty use. 
As expected, students use the library mostly for school-related purposes. 12 Those 
who indicated that they were using the public library (adult section) for a school 
assignment were asked whether this was because the school library did not own the 
material, whether the material was not in, or because they preferred the public 
library. Table 4.12 indicates that among all students, the most common reason was 
that they preferred the public library; the least common was that the school library 
did not own enough copies of books. Among students in grade 12 or lower (and 
presumably in the Beverly Hills School System), the most common reason was that 
the school library did not own the material they needed. In relatively few cases did 
the school library own the material but it was unavailable. Thus, it appears as 
though a large number of students would continue to use the public library even if 
acquisition policies of the school library were substantially changed. 

The Beverly Hills Library provides services to a substantial number of nonresi- 
dents. Table 4.13 shows that three-eighths of all users are nonresidents. Classified 
by student status, 41.3 percent of nonstudent users are nonresidents. Of these, only 
29.2 percent are employed in Beverly Hills, so that most nonresident users do not 
work in Beverly Hills either. Among students, 26.2 percent of high school or younger 

“ The 2.8 percent who are nonstudents using the library for school-related purposes appear to be an 
anomaly. They may be individuals taking some kind of extension course. 



Table 4.11 



REASONS FOR LIBRARY USE, BY STUDENT STATUS 
(Percentage of Total Users) 





Reasons for Use 


User 


To Obtain 
Leisure 
Reading 


School- 

related 

Purposes 


Job- 

related 

Purposes 


Other 

(including 

combination) 


Student 


7.7 


26.9 


0.5 


11.0 


Nonstudent 


28.6 


2.8 


9.1 


15.4 



Table 4.12 

REASONS FOR USING THE PUBLIC LIBRARY RATHER THAN THE SCHOOL 
LIBRARY BY STUDENTS DOING ASSIGNMENTS 



(Adult Section of Library) 



Reason 


Percentage 
of All Students 


Percentage of 
Students in 12th 
Grade or Lower 


(1) School library doesn't 






own material 


33.3 


44.0 


(2) Material is not in 
school library 


9.8 


8.3 


(3) Prefer public library 


SO. 4 


39.3 


(4) All of the above reasons 


0.8 


1.2 


(5) First and third reasons 


4.1 


6.0 


(6) Second and third reasons 


1.6 


1.2 


Number of students 
who failed to respond 


8 


4 


Total number of students 
using public library for 
school assignments 


123 


88 



61 





Table 4.13 



RESIDENT AND NONRESIDENT USERS OF THE BEVERLY HILLS LIBRARY 



User 


Resident (%) 


Nonresident (%) 


Total (%) 


All users 


62.1 


37.9 


100 


High school student 
or younger 


73.8 


26.2 


100 


College or ^university 
student 


55.3 


44.7 


100 


Nonstudent 


58.7 


41.3 


100 



students and 44.7 percent of college and university students are nonresidents. Thus 
it appears that the library is serving as a study hall for a good many nonresident 
students. Part of the reason for this, no doubt, is that high school libraries, as well 
as the Los Angeles Public Library, are closed in the evening. In the case of college 
students, the Beverly Hills Library may be closer to where the students live than 
their college library. Since the Beverly Hills Library closes at 9 p.m., an early hour 
for college students, they must have few alternatives. In considering whether to 
expand the hours or the seating capacity of the library, it is relevant to know that 
a substantial portion of the evening users are nonresident students. 

Additional information about the users of the library is given in the discussion 
of the user survey in Appendix B. 



COMPARISON WITH OTHER STUDIES 

The finding that students are heavy users of library services is not new. How- 
ever, our study might be considered unusual in that (1) it makes a quantitative 
estimate of how much difference there is in usage between households with children 
and households without children, and (2) a number of relevant factors have been 
controlled for, so that the dangers of spurious correlation are reduced. As an illustra- 
tion of the second point, most studies find that use decreases with age. Martin (1969), 
for example, finds that the percentage of persons in each age group using the 
Chicago Public Library decreases consistently above age 15. Table 4.14 shows his 
data. 13 But is this effect due to age or something that is correlated with age? In 
Beverly Hills, once the presence or absence of a child is controlled for, the regression 
analysis shows that there is no significant difference in library use among 
households with heads of different ages. Moreover, the presence or absence of a child 
is much more strongly associated with use than is age. 

13 These data are not comparable with the data in Table 4.6 since our data show visits by the person 
in the household who uses the library most and age refers to head of household. 
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Table 4.14 



RY, BY AGE 

Percentage 

41.7 

57.8 



20-39 18.9 

40-59 9.5 

60 or over 5.6 

All ages 22.3 



PERCENTAGE OF CHICAGO RESIDENTS USING THE LIBRA 



Age Group 

5-14 

15-19 



Source : Martin (1969) . 



A number of previous studies have also found students to be heavy users of the 
library. A survey of library users in Newark, N.J., found that 64 percent were 
students, and a survey made in Stockton, Calif., showed that 50 percent were stu- 
dents (Mills 1963). M Berelson, in the 1947 Public Library Inquiry, found that one of 
three children used the public library, while only one of ten adults used it (Berelson 
1949). Qualitative statements concerning this phenomenon are numerous. 15 

Some of our other findings are also confirmed in the literature. Berelson found 
that users of the library had larger home libraries, and we find book expenditure 
correlated with use. 10 Education is frequently cited as a major cause of variation in 
library use. Berelson says, "Another major correlate of public-library use is formal 
education.” Most analyses have employed one-way classifications of use; that is, 
users have been classified by educational status, and highly educated individuals 
have been found to use the library considerably more. Berelson, for example, finds 
that college graduates are four times as likely as grade school graduates to use the 
library. However, we do not find the difference to be this great; 4 years of additional 
education are likely to add two visits to the library per year, and the relationship 
is not statistically significant at even a 10 percent *evel. There are two explanations 
for this: The first is the range of variation that we observe. Most of our observations 
are of individuals having between 12 and 17 years of education, and our result tells 
us that there is rather little difference among them. The second explanation is that 

14 For another comment on the Newark Library, see Roth (1969). 

15 "Traditionally libraries have been a refuge for students, who use them for study, research, meetings 
with friends, reading for recreation. In recent years students have become the chief users of libraries" 
(Conant 1965). "Children and young adults are among the heaviest users of the public library” (Mills 
1963). "In middle clnss neighborhoods the contemporary library is desirable, with its emphasis on child, 
student, and non-fiction readers” (Gans 1965). "Children and young people, especially those of school age, 
use the public library much more than older people do” (Berelson 1949). 

Berelson's variable is a stock variable (number of books in the home library), while ours is a flow 
(book expenditure per yenr). Since we would guess that books are read as they are bought and read very 
little thereafter, the flow variable seems more appropriate. Also Berelson's analysis holds no other 
variables constant, such as student status or education. 
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we have included other explanatory variables, so that results should not necessarily 
be comparable. Finally, Berelson cites three studies in which the members of high 
economic classes are shown to use the library less than those of middle economic 
classes. Again, nothing else is controlled for, but this follows the same direction as 
our finding (although in our sample, use is nearly independent of income). 



SPECIFIC REASONS FOR NONUSE 

One reaction to the above analysis could be that it is interesting but not helpful. 
That is, if the goal of the library is to become a more effective provider of public 
services, then it is not helpful to know that the presence or absence of a child makes 
a difference in a household’s use of the library. However, it is helpful to know about 
this in trying to predict future use. Since family size is decreasing, use of the library’s 
services is not likely to grow rapidly. 

But we also wanted to know what improvements the library could make to 
increase its use. Therefore, in our community survey, we asked respondents who did 
not use the library what their reasons were. Altogether 458 households gave one or 
more reasons why members of their households were not library users, although 183 
of these households did, in fact, use the library. Table 4.15 shows these responses. 



Table 4.15 



REASONS FOR NONUSE OF THE LIBRARY 



Reason 


Number of 
Responses 


Percentage of 
Respondents 
Answering 


Buy books and magazines 
to read 


218 


47.6 


No particular reason 


155 


33.8 


Just haven't gotten, 
around to getting a 
library card 


112 


24.5 


Don't have time to 
read books 


72 


15.7 


Other (usually sickness 
or recent migration) 


61 


13.3 


Library is too far away 


18 


3.9 


Don't know where the 
library is 


13 


2.8 


Library hours are 
inconvenient 


11 


2.4 
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The library can do little or nothing about most of the reasons for nonuse, such as 
"no particular reason” or "just too busy,” although improving its book acquisition 
policy might induce some of those who currently buy their books to use the library. 
Those reasons for nonuse that the library can do something about directly (such as 
hours) do not affect the nonusers, although they do affect the users. (See Chapter 
VII.) It was for this reason that the regression equations were specified without any 
variables that were under the direct control of the library. 
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V 



A PROGRAM BUDGET 
FOR THE 

BEVERLY HILLS PUBLIC LIBRARY 



A certain amount of literature now exists on program budgeting in libraries 
(RafTel and Shishko 1969; Fazar 1969; Keller 1969; Bryan and Carroll 1960; 
Bratcher, et al. 1964; Maybury 1961). In this chapter we have followed an abridged 
outline of RafTel and Shishko’s program budget. The major abridgements are that 
we have made no effort to determine capital costs and that our budget is modified 
to make it applicable to a public library. Capital costs were excluded both for reasons 
of time and because, with the exception of space costs, they are small. As for space 
costs, the building is a "sunk cost." The relevant space costs for decisionmaking are 
costs of acquiring additional space. We have not studied the costs of alternative 
expansion plans. Since there are unused areas of the building, cost of certain expan- 
sion plans would appear to be small; hence, we feel that ignoring space costs will not 
be very misleading. 

Table 5.1 shows the resulting program budget for the Beverly Hills Public 
Library. With the exception of book and serial purchase costs, and part of the very 
last item, miscellaneous supplies and maintenance, these are entirely labor costs. 
They were derived by allocating each employee’s hours to a particular task; for 
example, a librarian might spend 20 hours cataloging and 20 hours on the readers 
advisory service. Her salary would then be allocated to these programs accordingly. 
There was undoubtedly some error in estimating the amount of time spent on the 
various functions; nevertheless, the approximate magnitude of the overall figures 
should be correct. 1 The figures show that about 70 percent of the library’s operating 

1 The employees were generally asked to allocate their own hours; responsibility for gathering the 
figures was undertaken by Miss Carolyn Reese, Assistant City Librarian. 
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Table 5.1 



PROG RAN! BUDGET FOR BEVERLY HILLS LIBRARY 



ADULT BOOK AND SERIAL COLLECTION 
A. Collection Building 



1. 


Selection 




$ 13,600 




a. 


Reference 


$ 8,000 






b. 


General ......................... 


5,600 




2. 


Ordering (including Children's) 




12,600 


3. 


Purchase Costs (including Children's) 




70,200 




a. 


Books 


67,200 






b. 


Periodicals 


3,000 




4. 


Cataloging 




26,000 




a. 


Cataloging 


7,500 






b. 


Filing 


2,000 






c. 


Typing 


5,200 






d. 


Revising and Miscellaneous 


2,900 






e. 


Purchased Services 


8,400 





$125,700 



$232,600 



B. 



C, 



5. New Item Preparation (including Children's) 
Collection Maintenance (including Children's) .. 

1. Book Repair (rebinding) 

2. Binding of Serials 

User Services 



1 . 

2 . 

3. 

4. 

5. 



Reference Desk 

Readers Advisor, excluding reserves 

Reserves 

Monitor 

Circulation 



3,300 

2,600 

7,900 

20,600 

12,300 

5.700 

1.700 
40,700 



10,500 



96,400 



a. 


Charge- out Desk 




b. 


Overdues 




c. 


IBM cards 




d. 


Shelving 




e. 


Periodicals 





6. Interlibrary Loan (before joining system) ..... 1,900 

7. Telephone (labor costs) 13,500 

II. CHILDREN'S BOOK COLLECTION NOT INCLUDED ELSEWHERE 

A. Collection Building 

1. Selection 6,700 

2. Cataloging B,900 

B. User Services 

III. OTHER SERVICES 

A. Film Service and Record Collection 

B. Art Collection 

IV. UNALLOCATED COSTS 

A. Administrative Costs 

B. Statistics 

C. Artist 

D. Vacation Substitutes 

E. Miscellaneous Supplies and Maintenance 

TOTAL 



24,100 



15,600 




8,500 


19,800 


10,300 


9,500 


45,500 


20,600 

3,900 

2,400 

8,000 

10,600 





$322,000 
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budget is allocated to salary costs; this percentage is in line with that at other public 
libraries (Bryan and Carroll 1960; Brutcher, et al. 1964). The library adds about 
10,000 volumes per year and its annual circulation is around 322,000 per year. 2 
Based on these figures, we can derive the average purchase price per volume, $6.72. 3 
We can also find the average cost of various technical services. These costs are shown 
in Table 5.2. The cataloging, processing, and labor costs of acquisition are $5.55 per 
volume, nearly as much as the purchase price. 



Table 5.2 

AVERAGE COST OF VARIOUS TECHNICAL SERVICES 
AT THE BEVERLY HILLS PUBLIC LIBRARY 

cl 

Cataloging cost per volume added $2.60 

Processing cost per volume added 0.33 

Acquisition cost (labor) per volume added 2.62 a 

Circulation cost per book circulated 0.13 



21 

A more appropriate deflator is per title added, 
but that figure was not available at the time this 
analysis was made. 



A cost that appears frequently in the literature is total cost per volume cir- 
culated. However, the concept of program budgeting tells us that little meaning 
should be given to this figure because the library supplies many services other than 
circulation of books. Moreover, it is not appropriate to compare this cost across 
libraries that provide different services. Rather, cost per service should be cal- 
culated, as was done in Table 5.1. 

Some cost figures comparable to those shown in Table 5.2 are shown in Table 
5.3 for eleven public libraries in the State of Washington. The acquisition costs 
shown in Table 5.3 do not include book-selection costs; processing costs include book 
repair and the distribution of books to branches. Except for libraries 1, 2, and 11, 
the Washington libraries appear to be roughly comparable in size to the Beverly 
Hills Library. It is interesting to note that the cost figures in Table 5.3 show a large 
variation that does not appear to be related, in any obvious fashion, to the number 
of volumes or titles acquired. This variation is probably due to differences in effi- 
ciency in operating technical service activities. Varying efficiency is not unlikely, 
since libraries do not compete in the marketplace. Beverly Hills appears to be 

a The 322,000 figure is an estimate based on a 10-month circulation figure of 268,000 from July 1970 
through April 1971. Since May is an above-average month for circulation, 322,000 may be conservative. 

3 This compares with a purchase price of $5.86 for volumes purchased between 1966 and 1970 in our 
sample. Inflation could easily account for the difference. 
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Source: Table 3.2 in Reynolds etal. (1971). 



somewhat on the high side in acquisition costs, but this is no doubt due to the 
inclusion of selection costs in the library’s figures. In processing costs, Beverly Hills 
seems to be on the low side. Inclusion ofbook repair would raise the figure to $0.59 
per volume, which is nearly the same as for the Washington libraries. The cataloging 
figures are also nearly the same. Thus, Beverly Hills figures seem very similar. 
However, in the State of Washington, libraries are likely to be in small, isolated 
communities where wages are lower; also, the data are from 1969, when wages 
actually were somewhat lower; thus, Beverly Hills may be doing somewhat better 
than the Washington libraries. 

Niland (1967) has analyzed some data from the Washington University (St. 
Louis) Library to determine the cost of acquisition, cataloging, and circulation for 
that library. His figures for the three functions are $1.95, $2.14, and $0.76, respec- 
tively. The last time period for which Niland has actual data is 1964-1965. The 
average costs of the functions in that year were $1.71, $2.37, and $2.08, respectively. 
Again the Beverly Hills Library is slightly high in its acquisition costs, probably 
because selection costs are included, but well below in its circulation costs. The wage 
qualification mentioned above is particularly applicable here, since the data come 
from a considerably earlier time period. 

In sum, the Beverly Hills Library appears to operate its technical service activi- 
ties with average or better than average efficiency. However, cost comparisons such 
as these can be very misleading. Apart from differences in wages and other factor 
prices, there can easily be differences in accounting practices that make the num- 
bers incommensurate. Hence, these comparisons are not definitive. 

What, then, are numbers such as those shown in Tables 5.1 and 5.2 useful for? 
First, if the librarian has some notion of what a given service ’’ought” to cost, such 
numbers can point out areas that need special attention. Second, if gathered each 
year, they can show which library functions are increasing the most rapidly in cost 
and hence may need more carefUl management. Third, costs of acquisition afTect the 
benefit/cost ratios calculated in Chapter III. Fourth, cost figures are useful for 
determining whether it would be worthwhile to purchase certafn services on the 
market. For example, the California State Library ofTers a cataloging service for a 
certain price, but a library cannot know if this service would be woi;th purchasing 
without knowing its own cataloging costs. Also, there are now a number of possibili- 
ties for automating a library’s circulation system, 4 but, again, alternatives cannot 
be compared without knowing costs. Since the cost of gathering data of the kind 
shown in Tables 5.1 and 5.2 is low, it would seem expedient for all public 
libraries to do so on a regular basis. 

We can make a very rough guess at the average costs of the reference and 
readers advisory services. Based on our user survey of all persons entering the 
library during seven different 2-hour periods in March 1971, the number of visits 
per year would appear to be slightly over 200,000. This may be an overestimate, 
since March is a very busy month at the library, but the figure must be taken as very 

4 These will be discussed in Chapter VI. 
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approximate in any case. 8 In our survey, 7.3 percent of the entrants said that they 
used the readers advisor and 12.0 percent said that they used the reference desk. 
Since those who filled out the questionnaire were probably more likely to use these 
technical services than those who did not, these percentages arc probably somewhat 
overstated. From these figures, however, we determined that approximately 16,000 
persons per year use the library’s readers advisor and 26,000 use the reference 
service. (There arc, of course, also telephone users.) Dividing the resulting visit 
figures into the annual cost figures shown in Table 6.1, we get $0.82 per visit as the 
cost of both of I hese services. This figure is subject to two biases that work in opposite 
directions: The probably overestimated number of visits tends to bias the cost esti- 
mates downward, while our ignoring telephone users, especially for the reference 
service, tends to bias the cost figures upward. We have not found any cost figures 
with which to compare ours; but even if we had, the comparison would be much more 
difficult than that of the technical services because the scope for quality variation 
is probably greater. 

* This is for two reasons: First, on several days the number of entrants hod to be estimated after the 
fact (see Appendix A). Second, the distribution of the 2-hour periods in our survey may not correspond 
well to actual busy periods at the library. 



VI 



CIRCULATION CONTROL 
AND INFORMATION SYSTEMS 



In this chapter we discuss several alternative computerized systems for con- 
trolling book circulation and for providing information useful to the librarian. The 
costs of these systems are estimated and their individual performances are com- 
pared with the performance of the circulation control system presently used in the 
Beverly Hills Library. In addition, the procedures for processing overdue notices are 
analyzed to determine the potential cost savings achieved by delayed processing. 
Severn! suggestions are made for increasing the efficiency of the library’s charge-out 
function. 



CIRCULATION SYSTEMS 

The dimensions of a circulation system and the determinants of its cost include 
such factors as total circulation, ,book collection, number of patrons, number of 
overdue notices, etc. Circulation data from the Beverly Hills Library are given in 
Table 6.1. On an average day, approximately 1000 books are borrowed by 250 pa- 
trons (2000 in and out transactions). About 160 overdue notices are sent out each 
week. 

The library’s circulation system is presently designed chiefly to provide notices 
of overdue books. When a book is checked out, three cards are photographed onto 
microfilm: the borrower’s identification card, a book identification card, and a pre- 
punched transaction card bearing the due date for the book and a sequential transac- 
tion number for that date. (Each book borrowed during the day has a unique transac- 
tion number.) The transaction card and book card are placed in the book. On the 
book’s return, the transaction card is removed and filed with other transaction cards 
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Table 6.1 



CIRCULATION DATA FROM THE BEVERLY HILLS PUBLIC LIBRARY, 

1970-1971 



Total collection (volumes) 120,000 

Total circulation (volumes per year) 322,000 

Average number of circulating books 12,400 

First and second overdue notices (number per year) ... 8,700 

Registered patrons . 16,000 



bearing the same date. Two weeks after the due date, the returned transaction cards 
for all books due on that date are machine-sorted, and the missing cards are listed. 1 
These missing cards represent all books borrowed on the given date that have not 
been returned. The microfilm for that date, sequenced by transaction number, is 
then searched for borrower and book information, and overdue notices are prepared. 

This system performs its major function quite efficiently and cheaply, but it does 
very little else. The microfilm record cannot be resequenced and it is difficult to 
search. Since there is no record of which books are circulating at a given time, one 
cannot tell whether a book that is not on the shelf is checked out or lost. Also, 
statistics on the circulation frequency of different sections of the collection are very 
difficult to compile. 

Systems are available that can provide a broader range of services but at a cost 
that increases with the complexity of the tasks demanded. Almost all of the libraries 
that have converted to automated, computer-controlled systems have found that the 
new systems cost more to operate than the old. In addition to the increased costs of 
the system, nonmonetary costs, such as those resulting from disruptions to the 
library’s staff and inconvenience to its patrons, will probably be incurred while the 
new system is being installed. For example, in a “Management Audit Report” of the 
Los Angeles City Library (Piper 1969), it was noted that problems were encountered 
— some lasting over a year — in every part of the automated system, despite the fact 
that each part was automated separately to minimize the disruption and cost that 
total, simultaneous conversion would have entailed. 

The typical library circulation control and information system requires infor- 
mation that will enable it to (1) identify the book, (2) determine who has borrowed 
it, and (3) determine when it was taken out or due back. All systems provide methods 
for collecting this information and placing it into the control system, for processing 
the information, and for extracting various reports (which are simply rearrange- 
ments, or summaries of the original information). However, a critical bottleneck 
seems to occur in collecting the information and in converting it into a form that 
is readable by machine. This part of the system should be convenient to operate, fast, 
precise, and cheap, but devices that satisfy these criteria are not easily found. To a 

' The small amount of data processing mentioned above is performed for the library by the data 
processing department of the City of Beverly Hills on unit record (card) equipment. 
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